
If you plan to submit a bid directly to the Department of Transportation

PREQUALIFICATION
Any contractor who desires to become pre-qualified to bid on work advertised by IDOT must submit the properly
completed pre-qualification forms to the Bureau of Construction no later that 4:30 p.m. prevailing time twenty-one
days prior to the letting of interest. This pre-qualification requirement applies to first time contractors, contractors
renewing expired ratings, contractors maintaining continuous pre-qualification or contractors requesting revised
ratings. To be eligible to bid, existing pre-qualification ratings must be effective through the date of letting.

REQUESTS FOR AUTHORIZATION TO BID
Contractors wanting to bid on items included in a particular letting must submit the properly completed “Request for
Proposal Forms and Plans & Request for Authorization to Bid”  (BDE 124) and the ORIGINAL “Affidavit of Availability”
(BC 57) to the proper office no later than 4:30 p.m. prevailing time, three (3) days prior to the letting date.

WHO CAN BID ?
Bids will be accepted from only those companies that request and receive written Authorization to Bid from IDOT’s
Central Bureau of Construction.

WHAT CONSTITUTES WRITTEN AUTHORIZATION TO BID?:  When a prospective prime bidder submits a
"Request for Proposal Forms and Plans" he/she must indicate at that time which items are being requested For
Bidding purposes.  Only those items requested For Bidding will be analyzed.  After the request has been
analyzed, the bidder will be issued a Proposal Denial and/or Authorization Form, approved by the Central
Bureau of Construction, that indicates which items have been approved For Bidding.  If Authorization to Bid
cannot be approved, the Proposal Denial and/or Authorization Form will indicate the reason for denial.

ABOUT AUTHORIZATION TO BID:  Firms that have not received an authorization form within a reasonable time
of complete and correct original document submittal should contact the department as to status.  This is critical in
the week before the letting.  These documents must be received three days before the letting date.  Firms unsure
as to authorization status should call the Prequalification Section of the Bureau of Construction at the number
listed at the end of these instructions.

WHAT MUST BE INCLUDED WHEN BIDS ARE SUBMITTED?:  Bidders need not return the entire proposal
when bids are submitted.  That portion of the proposal that must be returned includes the following:

 1. All documents from the Proposal Cover Sheet through the Proposal Bid Bond
 2. Other special documentation and/or information that may be required

by the contract special provisions
All proposal documents, including Proposal Guaranty Checks or Proposal Bid Bonds, should be stapled together
to prevent loss when bids are processed by IDOT personnel.

ABOUT SUBMITTING BIDS :  It is recommended that bidders deliver bids in person to insure they arrive at the
proper location prior to the time specified for the receipt of bids.  Any bid received at the place of letting after the
time specified will not be accepted.

WHO SHOULD BE CALLED IF ASSISTANCE IS NEEDED?
Questions Regarding Call

Prequalification and/or Authorization to Bid 217/782-3413
Preparation and submittal of bids 217/782-7806
Mailing of plans and proposals 217/782-7806

ADDENDUMS TO THE PROPOSAL FORMS
Planholders should verify that they have received and incorporated the revisions prior to submitting their bid. If
plans/proposals were requested prior to the date of the addendum, an addendum package should have been mailed to
the planholder. If plans/proposals were ordered after the date of the addendum, the plans/proposal package should
already include all revisions and an identifying addendum sheet immediately after the proposal cover sheet. Failure by
the bidder to include an addendum could result in a bid being rejected as irregular. If a planholder has not received an
addendum within 5 days after the addendum date noted, they should call 217-782-7806.
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Proposal Submitted By

Name

Address

City

Letting January 17, 2003
NOTICE TO PROSPECTIVE BIDDERS
This proposal can be used for bidding purposes
by only those companies that request and receive
written AUTHORIZATION TO BID from IDOT’s
Central Bureau of Construction.
(SEE INSTRUCTIONS ON THE INSIDE OF COVER)

        Springfield, Illinois 62764

  Contract No. 68226
PEORIA-TAZEWELL Counties
Section D4 I-74 ITS SYSTEM-1
Project ACIM-744(224)86
Route FAI 74
District 4 Construction Funds

PLEASE MARK THE APPROPRIATE BOX BELOW:

  A Bid Bond is included.

Prepared by
  A Cashier’s Check or a Certified Check is included F

Checked by
                            (Printed by authority of the State of Illinois)



INSTRUCTIONS

ABOUT IDOT PROPOSALS:  All proposals issued by IDOT are potential bidding proposals.  Each proposal contains all
Certifications and Affidavits, a Proposal Signature Sheet and a Proposal Bid Bond required for Prime Contractors to submit
a bid after written Authorization to Bid has been issued by IDOT’s Central Bureau of Construction.

HOW MANY PROPOSALS SHOULD PROSPECTIVE BIDDERS REQUEST?:  Prospective bidders should, prior to
submitting their initial request for plans and proposals, determine their needs and request the total number of plans and
proposals needed for each item requested.  There will be a nonrefundable charge of $15 for each set of plans and
specifications issued.

WHO CAN BID?:  Bids will be accepted from only those companies that request and receive written Authorization to Bid
from IDOT’s Central Bureau of Construction.  To request authorization, a potential bidder must complete and submit Part
B of the Request for Proposal Forms and Plans & Request for Authorization to Bid form (BDE 124) and submit an original
Affidavit of Availability (BC 57).

WHAT CONSTITUTES WRITTEN AUTHORIZATION TO BID?:  When a prospective prime bidder submits a “Request for
Proposal Forms and Plans” he/she must indicate at that time which items are being requested For Bidding purposes.  Only
those items requested For Bidding will be analyzed.  After the request has been analyzed, the bidder will be issued a
Proposal Denial and/or Authorization Form, approved by the Central Bureau of Construction, that indicates which items
have been approved For Bidding.  If Authorization to Bid cannot be approved, the Proposal Denial and/or
Authorization Form will indicate the reason for denial.  If a contractor has requested to bid but has not received a
Proposal Denial and/or Authorization Form, they should contact the Central Bureau of Construction in advance of the
letting date.

WHAT MUST BE INCLUDED WHEN BIDS ARE SUBMITTED?:  Bidders need not return the entire proposal when bids
are submitted.  That portion of the proposal that must be returned includes the following:

1. All documents from the Proposal Cover Sheet through the Proposal Bid Bond
 
2. Other special documentation and/or information that may be required by the contract special provisions

All proposal documents, including Proposal Guaranty Checks or Proposal Bid Bonds, should be stapled together to
prevent loss when bids are processed by IDOT personnel.

ABOUT SUBMITTING BIDS:  It is recommended that bidders deliver bids in person to insure they arrive at the proper
location prior to the time specified for the receipt of bids.  Any bid received at the place of letting after the time specified will
not be accepted.

WHO SHOULD BE CALLED IF ASSISTANCE IS NEEDED?

Questions Regarding        Call

Prequalification and/or Authorization to Bid 217/782-3413
Preparation and submittal of bids 217/782-7806
Mailing of plans and proposals 217/782-7806
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PROPOSAL

TO THE DEPARTMENT OF TRANSPORTATION

1. Proposal of _______________________________________________________________

_________________________________________________________________________

for the improvement identified and advertised for bids in the Invitation for Bids as:

Contract No. 68226
PEORIA-TAZEWELL Counties
Section D4 I-74 ITS SYSTEM-1
Project ACIM-744(224)86
Route FAI 74
District 4 Construction Funds

 Supplying an Intelligent Transportation System (ITS) on I-74 from west of Sterling Avenue to east of
Washington Street in Peoria and East Peoria.

2. The undersigned bidder will furnish all labor, material and equipment to complete the above described
project in a good and workmanlike manner as provided in the contract documents provided by the
Department of Transportation. This proposal will become part of the contract and the terms and conditions
contained in the contract documents shall govern performance and payments.

BD 353A (Rev. 11/2001)
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3. ASSURANCE OF EXAMINATION AND INSPECTION/WAIVER.  The undersigned further declares that he/she has carefully
examined the proposal, plans, specifications, form of contract and contract bond, and special provisions, and that he/she has
inspected in detail the site of the proposed work, and that he/she has familiarized themselves with all of the local conditions
affecting the contract and the detailed requirements of construction, and understands that in making this proposal he/she waives
all right to plead any misunderstanding regarding the same.

4. EXECUTION OF CONTRACT AND CONTRACT BOND.  The undersigned further agrees to execute a contract for this work and
present the same to the department within fifteen (15) days after the contract has been mailed to him/her.  The undersigned
further agrees that he/she and his/her surety will execute and present within fifteen (15) days after the contract has been mailed to
him/her contract bond satisfactory to and in the form prescribed by the Department of Transportation, in the penal sum of the full
amount of the contract, guaranteeing the faithful performance of the work in accordance with the terms of the contract.

 
5. PROPOSAL GUARANTY.  Accompanying this proposal is either a bid bond on the department form, executed by a corporate

surety company satisfactory to the department, or a proposal guaranty check consisting of a bank cashier’s check or a properly
certified check for not less than 5 per cent of the amount bid or for the amount specified in the following schedule:

Proposal Proposal
Amount of Bid Guaranty Amount of Bid Guaranty

Up to $5,000 ..................... $150 $2,000,000 to $3,000,000 .................. $100,000
$5,000 to $10,000 ..................... $300 $3,000,000 to $5,000,000 .................. $150,000

$10,000 to $50,000 .................. $1,000 $5,000,000 to $7,500,000 .................. $250,000
$50,000 to $100,000 .................. $3,000 $7,500,000 to $10,000,000 .................. $400,000

$100,000 to $150,000 .................. $5,000 $10,000,000 to $15,000,000 .................. $500,000
$150,000 to $250,000 .................. $7,500 $15,000,000 to $20,000,000 .................. $600,000
$250,000 to $500,000 ................ $12,500 $20,000,000 to $25,000,000 ...... ............$700,000
$500,000 to $1,000,000 ................ $25,000 $25,000,000 to $30,000,000 .................. $800,000

$1,000,000 to $1,500,000 ................ $50,000 $30,000,000 to $35,000,000 .................. $900,000
$1,500,000 to $2,000,000 ................ $75,000 over $35,000,000 ............... $1,000,000

Bank cashier’s checks or properly certified checks accompanying proposals shall be made payable to the Treasurer, State of Illinois, when the state is
awarding authority; the county treasurer, when a county is the awarding authority; or the city, village, or town treasurer, when a city, village, or town is
the awarding authority.

If a combination bid is submitted, the proposal guaranties which accompany the individual proposals making up the combination will be considered as
also covering the combination bid.

The amount of the proposal guaranty check is _________________________________________ $(                               ).  If this proposal is accepted
and the undersigned shall fail to execute a contract bond as required herein, it is hereby agreed that the amount of the proposal guaranty shall become
the property of the State of Illinois, and shall be considered as payment of damages due to delay and other causes suffered by the State because of the
failure to execute said contract and contract bond; otherwise, the bid bond shall become void or the proposal guaranty check shall be returned to the
undersigned.

Attach Cashier’s Check or Certified Check Here

In the event that one proposal guaranty check is intended to cover two or more proposals, the amount must be equal to the sum
of the proposal guaranties which would be required for each individual proposal.  If the guaranty check is placed in another proposal,
state below where it may be found.

The proposal guaranty check will be found in the proposal for: Item   _______________________________

    Section No.  ________________________________

           County  ________________________________

Mark the proposal cover sheet as to the type of proposal guaranty submitted.
BD 354 (Rev. 11/2001)
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6. COMBINATION BIDS.  The undersigned further agrees that if awarded the contract for the sections contained in the following
combination, he/she will perform the work in accordance with the requirements of each individual proposal comprising the
combination bid specified in the schedule below, and that the combination bid shall be prorated against each section in
proportion to the bid submitted for the same.  If an error is found to exist in the gross sum bid for one or more of the individual
sections included in a combination, the combination bid shall be corrected as provided in the specifications.

When a combination bid is submitted, the schedule below must be completed in each proposal
comprising the combination.

If alternate bids are submitted for one or more of the sections comprising the combination, a
combination bid must be submitted for each alternate.

Schedule of Combination Bids

Combination
No. Sections Included in Combination

              Combination Bid
              Dollars                 Cents

7. SCHEDULE OF PRICES.  The undersigned bidder submits herewith, in accordance with the rules and instructions, a
schedule of prices for the items of work for which bids are sought.  The unit prices bid are in U.S. dollars and cents, and
all extensions and summations have been made.  The bidder understands that the quantities appearing in the bid
schedule are approximate and are provided for the purpose of obtaining a gross sum for the comparison of bids.  If there
is an error in the extension of the unit prices, the unit prices shall govern.  Payment to the contractor awarded the
contract will be made only for actual quantities of work performed and accepted or materials furnished according to the
contract.  The scheduled quantities of work to be done and materials to be furnished may be increased, decreased or
omitted as provided elsewhere in the contract.

8. CERTIFICATE OF AUTHORITY. The undersigned bidder, if a business organized under the laws of another State,
assures the Department that it will furnish a copy of its certificate of authority to do business in the State of Illinois with
the return of the executed contract and bond.  Failure to furnish the certificate within the time provided for execution of an
awarded contract may be cause for cancellation of the award and forfeiture of the proposal guaranty to the State.

BD 354A (Rev. 11/2001)
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ILLINOIS DEPARTMENT OF TRANSPORTATION
SCHEDULE OF PRICES

CONTRACT
 NUMBER - 

Page 1
12/13/2002

68226
State Job # - C-94-037-02
PPS NBR - 4-00053-0002 Project Number Route
County Name - PEORIA- TAZEWELL- ACIM-0744/224/086 FAI 74
Code - 143 - 179 - 
District - 4 - 4 - 
Section Number - D4 I-74 ITS SYSTEM-1 90

90
Item 

Number Pay Item Description
Unit of 

Measure Quantity x Unit Price = Total Price

XX001306 SIDEWALK REM & REPL SQ FT 258.000

XX003665 REBLD EX HH TO DB HH EACH 1.000

XX003940 20 AMP 1P CIR BREAKER EACH 2.000

X0322640 ETR DRY 1P480-120/240 EACH 3.000

X0322872 MICROWAVE DETECT SPL EACH 7.000

X0322920 COMM CABINET & EQUIP EACH 3.000

X0322925 ELCBL C TRACER 14 1C FOOT 14,399.000

X0323363 ELCBL C  12  3/C FOOT 126.000

X0323789 POLE MT EQUIP CAB TYA EACH 1.000

X0323898 CCTV DOME CAMERA EACH 15.000

X0323899 CCTV SURV SITE - COMM EACH 7.000

X0323900 CONC FDN TY 1 FOOT 17.500

X0323901 CITY HALL NODE L SUM 1.000

X0323902 COP DRIES LN FAC NODE L SUM 1.000

X0323903 COP EMER COMM CT NODE L SUM 1.000



ILLINOIS DEPARTMENT OF TRANSPORTATION
SCHEDULE OF PRICES

CONTRACT
 NUMBER - 

Page 2
12/13/2002

68226
State Job # - C-94-037-02
PPS NBR - 4-00053-0002 Project Number Route
County Name - PEORIA- TAZEWELL- ACIM-0744/224/086 FAI 74
Code - 143 - 179 - 
District - 4 - 4 - 
Section Number - D4 I-74 ITS SYSTEM-1 90

90
Item 

Number Pay Item Description
Unit of 

Measure Quantity x Unit Price = Total Price

X0323904 IDOT COMM CENTER NODE L SUM 1.000

X0323905 CAMERA POLE  20 FT EACH 1.000

X0323906 CAMERA POLE  45 FT EACH 3.000

X0323907 COMMUNICATIONS VAULT EACH 2.000

X0323908 DRIES LN COM TOW EXTN L SUM 1.000

X0323909 DATA NETWORK PORT ADP EACH 4.000

X0323910 EL TRNF DT 1F 240-480 EACH 1.000

X0323911 EMERGENCY CALL BOX EACH 8.000

X0323912 E PEO PUB SF BLD NODE L SUM 1.000

X0323913 FIBER OPTIC LINK CCTV EACH 8.000

X0323914 FOC SPLICE - LATERAL EACH 1.000

X0323915 IDOT ROOF ITS ELEMENT L SUM 1.000

X0323916 INSTALL SF COMM TOWER L SUM 1.000

X0323917 CABINET MODEL 334 EACH 5.000

X0323918 MICROWAVE LINK 2XDS-1 EACH 6.000
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68226
State Job # - C-94-037-02
PPS NBR - 4-00053-0002 Project Number Route
County Name - PEORIA- TAZEWELL- ACIM-0744/224/086 FAI 74
Code - 143 - 179 - 
District - 4 - 4 - 
Section Number - D4 I-74 ITS SYSTEM-1 90

90
Item 

Number Pay Item Description
Unit of 

Measure Quantity x Unit Price = Total Price

X0323919 MICROWAVE LINK DS3 EACH 2.000

X0323920 POLE MT EQUIP CAB TB EACH 2.000

X0323921 POLE MT EQUIP CAB TC EACH 2.000

X0323922 PORT TRAF MANAGE SYST CAL DA 1,460.000

X0323923 SUPPORT EQUIP & MAINT L SUM 1.000

X0323924 SYS IMP/EQP INT/SUPP L SUM 1.000

X0323925 WL NODE IEEE 802.11B EACH 7.000

X0329863 INTERCEPT EX CONDUIT EACH 2.000

X0356705 SOLAR EQUIPMENT EACH 6.000

X7015015 TRUSS MTD CHG MSG SGN EACH 2.000

X7330105 OSS WALKWAY TY A FOOT 53.000

X8710026 FIB OPT CBL 12MM 60SM FOOT 2,784.000

X8710028 FIB OPT CBL 6F SM FOOT 1,681.000

X8710029 FIB OPT CBL 24F SM FOOT 359.000

X8710031 FIB OPT CBL 36F SM FOOT 10,945.000
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68226
State Job # - C-94-037-02
PPS NBR - 4-00053-0002 Project Number Route
County Name - PEORIA- TAZEWELL- ACIM-0744/224/086 FAI 74
Code - 143 - 179 - 
District - 4 - 4 - 
Section Number - D4 I-74 ITS SYSTEM-1 90

90
Item 

Number Pay Item Description
Unit of 

Measure Quantity x Unit Price = Total Price

X8730027 ELCBL C GROUND  6  1C FOOT 5,881.000

Z0002000 ATTENUATOR BASE SQ YD 16.000

Z0056275 SAND MOD IMP ATTEN EACH 19.000

28000400 PERIMETER EROS BAR FOOT 180.000

28000500 INLET & PIPE PROTECT EACH 1.000

63000000 SPBGR TY A FOOT 995.000

63100167 TR BAR TRM T1 SPL TAN EACH 2.000

63301990 REM RE-E T B TERM T1 EACH 1.000

66400505 CH LK FENCE   8 FOOT 180.000

66402100 CH LK GATE 5X8  SINGL EACH 1.000

67000400 ENGR FIELD OFFICE A CAL MO 30.000

67100100 MOBILIZATION L SUM 1.000

70100700 TRAF CONT-PROT 701406 L SUM 1.000

70102620 TR CONT & PROT 701501 L SUM 1.000

70102635 TR CONT & PROT 701701 L SUM 1.000
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State Job # - C-94-037-02
PPS NBR - 4-00053-0002 Project Number Route
County Name - PEORIA- TAZEWELL- ACIM-0744/224/086 FAI 74
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District - 4 - 4 - 
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90
Item 

Number Pay Item Description
Unit of 

Measure Quantity x Unit Price = Total Price

70102640 TR CONT & PROT 701801 L SUM 1.000

72000200 SIGN PANEL T2 SQ FT 71.400

72000300 SIGN PANEL T3 SQ FT 414.000

72400730 RELOC SIGN PANEL T3 SQ FT 112.500

73000100 WOOD SIN SUPPORT FOOT 466.000

73300300 OVHD SIN STR-SPAN T3A FOOT 139.000

73400200 DRILL SHAFT CONC FDN CU YD 42.000

80500200 SERV INSTALL TY B EACH 5.000

80800400 TEMP WP50 CL4 EACH 2.000

81012600 CON T 2 PVC FOOT 5,106.000

81012800 CON T 3 PVC FOOT 405.000

81012900 CON T 3 1/2 PVC FOOT 10.000

81013000 CON T 4 PVC FOOT 5.000

81021330 CON P 2 PVC FOOT 873.000

81021350 CON P 3 PVC FOOT 30.000
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State Job # - C-94-037-02
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County Name - PEORIA- TAZEWELL- ACIM-0744/224/086 FAI 74
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90
Item 

Number Pay Item Description
Unit of 

Measure Quantity x Unit Price = Total Price

81100600 CON AT ST 2 GALVS FOOT 325.000

81300410 JUN BX SS AS 10X8X4 EACH 1.000

81400400 CONC HANDHOLE EACH 20.000

81400600 CONC DBL HANDHOLE EACH 4.000

81500200 TR & BKFIL F ELECT WK FOOT 5,238.000

81702300 EC C XLP USE 2-1C  4 FOOT 4,703.000

87301805 ELCBL C SERV   6   2C FOOT 1,059.000

87800415 CONC FDN TY E 36D FOOT 43.500

87900200 DRILL EX HANDHOLE EACH 3.000

89000100 TEMP TR SIG INSTALL EACH 1.000

89500100 RELOC EX SIG HEAD EACH 2.000

89500200 RELOC EX PED SIG HEAD EACH 2.000

89500400 RELOC EX PED PUSH-BUT EACH 2.000

89502375 REMOV EX TS EQUIP EACH 1.000

89502385 REMOV EX CONC FDN EACH 1.000



CONTRACT NUMBER 68226

THIS IS THE TOTAL BID $

NOTES:
1.  Each PAY ITEM should have a UNIT PRICE and a TOTAL PRICE.
2.  The UNIT PRICE shall govern if no TOTAL PRICE is shown or if there is a
     discrepancy between the product of the UNIT PRICE multiplied by the QU
3.  If a UNIT PRICE is omitted, the TOTAL PRICE will be divided by the QUAN
     in order to establish a UNIT PRICE.
4.  A bid may be declared UNACCEPTABLE if neither a unit price nor a total 
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STATE REQUIRED ETHICAL
STANDARDS GOVERNING CONTRACT

PROCUREMENT: ASSURANCES, CERTIFICATIONS
AND DISCLOSURES

I.  GENERAL

A.  Article 50 of the Illinois Procurement Code establishes the duty of all State chief procurement officers, State purchasing officers, and their
designees to maximize the value of the expenditure of public moneys in procuring goods, services, and contracts for the State of Illinois and to act
in a manner that maintains the integrity and public trust of State government.  In discharging this duty, they are charged by law to use all available
information, reasonable efforts, and reasonable actions to protect, safeguard, and maintain the procurement process of the State of Illinois.

B.  In order to comply with the provisions of Article 50 and to carry out the duty established therein, all bidders are to adhere to ethical standards
established for the procurement process, and to make such assurances, disclosures and certifications required by law.  By execution of the
Proposal Signature Sheet, the bidder indicates that each of the mandated assurances has been read and understood, that each certification is
made and understood, and that each disclosure requirement has been understood and completed.

C.  In addition to all other remedies provided by law, failure to comply with any assurance, failure to make any disclosure or the making of a false
certification shall be grounds for termination of the contract and the suspension or debarment of the bidder.

II.  ASSURANCES

A.  The assurances hereinafter made by the bidder are each a material representation of fact upon which reliance is placed should the Department
enter into the contract with the bidder.  The Department may terminate the contract if it is later determined that the bidder rendered a false or
erroneous assurance, and the surety providing the performance bond shall be responsible for the completion of the contract.

B.  Felons

1.  The Illinois Procurement Code provides:

Section 50-10.  Felons.  Unless otherwise provided, no person or business convicted of a felony shall do business with the State of Illinois or
any state agency from the date of conviction until 5 years after the date of completion of the sentence for that felony, unless no person held
responsible by a prosecutorial office for the facts upon which the conviction was based continues to have any involvement with the business.

2.  The bidder assures the Department that the award and execution of the contract would not cause a violation of Section 50-10.

C.  Conflicts of Interest

1.  The Illinois Procurement Code provides in pertinent part:

Section 50-13.  Conflicts of Interest.

(a) Prohibition.  It is unlawful for any person holding an elective office in this State, holding a seat in the General Assembly, or appointed to or
employed in any of the offices or agencies of state government and who receives compensation for such employment in excess of 60% of the
salary of the Governor of the State of Illinois, or who is an officer or employee of the Capital Development Board or the Illinois Toll Highway
Authority, or who is the spouse or minor child of any such person to have or acquire any contract, or any direct pecuniary interest in any
contract therein, whether for stationery, printing, paper, or any services, materials, or supplies, that will be wholly or partially satisfied by the
payment of funds appropriated by the General Assembly of the State of Illinois or in any contract of the Capital Development Board or the
Illinois Toll Highway authority.

(b) Interests.  It is unlawful for any firm, partnership, association or corporation, in which any person listed in subsection (a) is entitled to
receive (i) more than 7 1/2% of the total distributable income or (ii) an amount in excess of the salary of the Governor, to have or acquire any
such contract or direct pecuniary interest therein.

(c) Combined interests.  It is unlawful for any firm, partnership, association, or corporation, in which any person listed in subsection (a)
together with his or her spouse or minor children is entitled to receive (i) more than 15%, in the aggregate, of the total distributable income or
(ii) an amount in excess of 2 times the salary of the Governor, to have or acquire any such contract or direct pecuniary interest therein.

(d)  Securities.  Nothing in this Section invalidates the provisions of any bond or other security previously offered or to be offered for sale or
sold by or for the State of Illinois.

(e)  Prior interests.  This Section does not affect the validity of any contract made between the State and an officer or employee of the State
or member of the General Assembly, his or her spouse, minor child or any combination of those persons if that contract was in existence
before his or her election or employment as an officer, member, or employee.  The contract is voidable, however, if it cannot be completed
within 365 days after the officer, member, or employee takes office or is employed.

The current salary of the Governor is $150,700.00. Sixty percent of the salary is $90,420.00.
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2.  The bidder assures the Department that the award and execution of the contract would not cause a violation of Section 50-13, or that an
effective exemption has been issued by the Board of Ethics to any individual subject to the Section 50-13 prohibitions pursuant to the
provisions of Section 50-20 of the Code and Executive Order Number 3 (1998).  Information concerning the exemption process is available
from the Department upon request.

D.  Negotiations

1.  The Illinois Procurement Code provides in pertinent part:

Section 50-15.  Negotiations.

(a) It is unlawful for any person employed in or on a continual contractual relationship with any of the offices or agencies of State government
to participate in contract negotiations on behalf of that office or agency with any firm, partnership, association, or corporation with whom that
person has a contract for future employment or is negotiating concerning possible future employment.

2.  The bidder assures the Department that the award and execution of the contract would not cause a violation of Section 50-15, and that the
bidder has no knowledge of any facts relevant to the kinds of acts prohibited therein.

E.  Inducements

1.  The Illinois Procurement Code provides:

Section 50-25.  Inducement.  Any person who offers or pays any money or other valuable thing to any person to induce him or her not to bid
for a State contract or as recompense for not having bid on a State contract is guilty of a Class 4 felony.  Any person who accepts any money
or other valuable thing for not bidding for a State contract or who withholds a bid in consideration of the promise for the payment of money or
other valuable thing is guilty of a Class 4 felony.

2.  The bidder assures the Department that the award and execution of the contract would not cause a violation of Section 50-25, and that the
bidder has no knowledge of any facts relevant to the kinds of acts prohibited therein.

F.  Revolving Door Prohibition

1.  The Illinois Procurement Code provides:

Section 50-30.  Revolving door prohibition.  Chief procurement officers, associate procurement officers, State purchasing officers, their
designees whose principal duties are directly related to State procurement, and executive officers confirmed by the Senate are expressly
prohibited for a period of 2 years after terminating an affected position from engaging in any procurement activity relating to the State agency
most recently employing them in an affected position for a period of at least 6 months.  The prohibition includes, but is not limited to: lobbying
the procurement process; specifying; bidding; proposing bid, proposal, or contract documents; on their own behalf or on behalf of any firm,
partnership, association, or corporation.  This Section applies only to persons who terminate an affected position on or after January 15,
1999.

2.  The bidder assures the Department that the award and execution of the contract would not cause a violation of Section 50-30, and that the
bidder has no knowledge of any facts relevant to the kinds of acts prohibited therein.

G.  Reporting Anticompetitive Practices

1.  The Illinois Procurement Code provides:

Section 50-40.  Reporting anticompetitive practices.  When, for any reason, any vendor, bidder, contractor, chief procurement officer, State
purchasing officer, designee, elected official, or State employee suspects collusion or other anticompetitive practice among any bidders,
offerors, contractors, proposers, or employees of the State, a notice of the relevant facts shall be transmitted to the Attorney General and the
chief procurement officer.

2.  The bidder assures the Department that it has not failed to report any relevant facts concerning the practices addressed in Section 50-40
which may involve the contract for which the bid is submitted.

H.  Confidentiality

1.  The Illinois Procurement Code provides:

Section 50-45.  Confidentiality.  Any chief procurement officer, State purchasing officer, designee, or executive officer who willfully uses or
allows the use of specifications, competitive bid documents, proprietary competitive information, proposals, contracts, or selection information
to compromise the fairness or integrity of the procurement, bidding, or contract process shall be subject to immediate dismissal, regardless of
the Personnel code, any contract, or any collective bargaining agreement, and may in addition be subject to criminal prosecution.

2.  The bidder assures the Department that it has no knowledge of any fact relevant to the practices addressed in Section 50-45 which may
involve the contract for which the bid is submitted.
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I.  Insider Information

1.  The Illinois Procurement Act provides:

Section 50-50.  Insider information.  It is unlawful for any current or former elected or appointed State official or State employee to knowingly
use confidential information available only by virtue of that office or employment for actual or anticipated gain for themselves or another
person.

2.  The bidder assures the Department that it has no knowledge of any facts relevant to the practices addressed in Section 50-50 which may
involve the contract for which the bid is submitted.

III.  CERTIFICATIONS

A.  The certifications hereinafter made by the bidder are each a material representation of fact upon which reliance is placed should the
Department enter into the contract with the bidder.  The Department may terminate the contract if it is later determined that the bidder rendered a
false or erroneous certification, and the surety providing the performance bond shall be responsible for completion of the contract.

B.  Bribery

1.  The Illinois Procurement Code provides:

Section 50-5.  Bribery.

(a) Prohibition.  No person or business shall be awarded a contract or subcontract under this Code who:

(1) has been convicted under the laws of Illinois or any other state of bribery or attempting to bribe an officer or employee of the State of
Illinois or any other state in that officer’s or employee’s official capacity; or

(2) has made an admission of guilt of that conduct that is a matter of record but has not been prosecuted for that conduct.

(b) Businesses.  No business shall be barred from contracting with any unit of State or local government as a result of a conviction under this
Section of any employee or agent of the business if the employee or agent is no longer employed by the business and:

(1)  the business has been finally adjudicated not guilty; or

(2)  the business demonstrates to the governmental entity with which it seeks to contract, and that entity finds that the commission of the
offense was not authorized, requested, commanded, or performed by a director, officer, or high managerial agent on behalf of the
business as provided in paragraph (2) of subsection (a) of Section 5-4 of the Criminal Code of 1961.

(c) Conduct on behalf of business.  For purposes of this Section, when an official, agent, or employee of a business committed the bribery or
attempted bribery on behalf of the business and in accordance with the direction or authorization of a responsible official of the business, the
business shall be chargeable with the conduct.

(d) Certification.  Every bid submitted to and contract executed by the State shall contain a certification by the contractor that the contractor is
not barred from being awarded a contract or subcontract under this Section.  A contractor who makes a false statement, material to the
certification, commits a Class 3 felony.

2.  The bidder certifies that it is not barred from being awarded a contract under Section 50.5.

C.  Educational Loan

1.  Section 3 of the Educational Loan Default Act provides:

§ 3. No State agency shall contract with an individual for goods or services if that individual is in default, as defined in Section 2 of this Act, on
an educational loan.  Any contract used by any State agency shall include a statement certifying that the individual is not in default on an
educational loan as provided in this Section.

2.  The bidder, if an individual as opposed to a corporation, partnership or other form of business organization, certifies that the bidder is not
in default on an educational loan as provided in Section 3 of the Act.

D.  Bid-Rigging/Bid Rotating

1.  Section 33E-11 of the Criminal Code of 1961 provides:

§ 33E-11. (a) Every bid submitted to and public contract executed pursuant to such bid by the State or a unit of local government shall
contain a certification by the prime contractor that the prime contractor is not barred from contracting with any unit of State or local
government as a result of a violation of either Section 33E-3 or 33E-4 of this Article.  The State and units of local government shall provide
the appropriate forms for such certification.
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(b) A contractor who makes a false statement, material to the certification, commits a Class 3 felony.

A violation of Section 33E-3 would be represented by a conviction of the crime of bid-rigging which, in addition to Class 3 felony sentencing,
provides that any person convicted of this offense or any similar offense of any state or the United States which contains the same elements
as this offense shall be barred for 5 years from the date of conviction from contracting with any unit of State or local government.  No
corporation shall be barred from contracting with any unit of State or local government as a result of a conviction under this Section of any
employee or agent of such corporation if the employee so convicted is no longer employed by the corporation and: (1) it has been finally
adjudicated not guilty or (2) if it demonstrates to the governmental entity with which it seeks to contract and that entity finds that the
commission of the offense was neither authorized, requested, commanded, nor performed by a director, officer or a high managerial agent in
behalf of the corporation.

A violation of Section 33E-4 would be represented by a conviction of the crime of bid-rotating which, in addition to Class 2 felony sentencing,
provides that any person convicted of this offense or any similar offense of any state or the United States which contains the same elements
as this offense shall be permanently barred from contracting with any unit of State or local government.  No corporation shall be barred from
contracting with any unit of State or local government as a result of a conviction under this Section of any employee or agent of such
corporation if the employee so convicted is no longer employed by the corporation and: (1) it has been finally adjudicated not guilty or (2) if it
demonstrates to the governmental entity with which it seeks to contract and that entity finds that the commission of the offense was neither
authorized, requested, commanded, nor performed by a director, officer or a high managerial agent in behalf of the corporation.

2.  The bidder certifies that it is not barred from contracting with the Department by reason of a violation of either Section 33E-3 or Section
33E-4.

E.  International Anti-Boycott

1.  Section 5 of the International Anti-Boycott Certification Act provides:

§ 5.  State contracts.  Every contract entered into by the State of Illinois for the manufacture, furnishing, or purchasing of supplies, material, or
equipment or for the furnishing of work, labor, or services, in an amount exceeding the threshold for small purchases according to the
purchasing laws of this State or $10,000.00, whichever is less, shall contain certification, as a material condition of the contract, by which the
contractor agrees that neither the contractor nor any substantially-owned affiliated company is participating or shall participate in an
international boycott in violation of the provisions of the U.S. Export Administration Act of 1979 or the regulations of the U.S. Department of
Commerce promulgated under that Act.

2.  The bidder makes the certification set forth in Section 5 of the Act.

F.  Drug Free Workplace

1.  The Illinois “Drug Free Workplace Act” applies to this contract and it is necessary to comply with the provisions of the “Act” if the
contractor is a corporation, partnership, or other entity (including a sole proprietorship) which has 25 or more employees.

2.  The bidder certifies that if awarded a contract in excess of $5,000 it will provide a drug free workplace by:

(a) Publishing a statement notifying employees that the unlawful manufacture, distribution, dispensation, possession or use of a controlled
substance, including cannabis, is prohibited in the contractor’s workplace; specifying the actions that will be taken against employees for
violations of such prohibition; and notifying the employee that, as a condition of employment on such contract, the employee shall abide by
the terms of the statement, and notify the employer of any criminal drug statute conviction for a violation occurring in the workplace no later
than five (5) days after such conviction.

(b) Establishing a drug free awareness program to inform employees about the dangers of drug abuse in the workplace; the contractor’s
policy of maintaining a drug free workplace; any available drug counseling, rehabilitation, and employee assistance programs; and the
penalties that may be imposed upon employees for drug violations.

(c) Providing a copy of the statement required by subparagraph (1) to each employee engaged in the performance of the contract and to post
the statement in a prominent place in the workplace.

(d) Notifying the Department within ten (10) days after receiving notice from an employee or otherwise receiving actual notice of the conviction
of an employee for a violation of any criminal drug statute occurring in the workplace.

(e) Imposing or requiring, within 30 days after receiving notice from an employee of a conviction or actual notice of such a conviction, an
appropriate personnel action, up to and including termination, or the satisfactory participation in a drug abuse assistance or rehabilitation
program approved by a federal, state or local health, law enforcement or other appropriate agency.

(f) Assisting employees in selecting a course of action in the event drug counseling, treatment, and rehabilitation is required and indicating
that a trained referral team is in place.

(g) Making a good faith effort to continue to maintain a drug free workplace through implementation of the actions and efforts stated in this
certification.
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G.  Debt Delinquency

1. The Illinois Procurement Code provides:

Section 50-11. Debt Delinquency.

(a) No person shall submit a bid or enter into a contract with a State agency under this Code if that person knows or should know that he or
she is delinquent in the payment of any debt to the State, unless the person has entered into a deferred payment plan to pay off the
debt. For purposes of this Section, the phrase “delinquent in the payment of any debt” shall be determined by the Debt Collection Board.

(b) Every bid submitted to and contract executed by the State shall contain a certification by the bidder or contractor that the contractor is
not barred from being awarded a contract under this Section and that the contractor acknowledges that the contracting State agency
may declare the contract void of the certification completed pursuant to this subsection (b) is false.

2. The bidder certifies that it is not barred from being awarded a contract by this section. The bidder acknowledges that the Department
may declare the contract void if this certification is false.
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TO BE RETURNED WITH BID

IV.  DISCLOSURES

A.  The disclosures hereinafter made by the bidder are each a material representation of fact upon which reliance is placed should the Department
enter into the contract with the bidder.  The Department may terminate the contract if it is later determined that the bidder rendered a false or erroneous
disclosure, and the surety providing the performance bond shall be responsible for completion of the contract.

B.  Financial Interests and Conflicts of Interest

1.  Section 50-35 of the Illinois Procurement Code provides that all bids of more than $10,000 shall be accompanied by disclosure of the financial
interests of the bidder.  This disclosed information for the successful bidder, will be maintained as public information subject to release by request
pursuant to the Freedom of Information Act.

The financial interests to be disclosed shall include ownership or distributive income share that is in excess of 5%, or an amount greater than 60%
of the annual salary of the Governor, of the bidding entity or its parent entity, whichever is less, unless the contractor or bidder is a publicly traded
entity subject to Federal 10K reporting, in which case it may submit its 10K disclosure in place of the prescribed disclosure.  If a bidder is a
privately held entity that is exempt from Federal 10K reporting, but has more than 400 shareholders, it may submit the information that Federal
10K companies are required to report, and list the names of any person or entity holding any ownership share that is in excess of 5%.  The
disclosure shall include the names, addresses, and dollar or proportionate share of ownership of each person making the disclosure, their
instrument of ownership or beneficial relationship, and notice of any potential conflict of interest resulting from the current ownership or beneficial
interest of each person making the disclosure having any of the relationships identified in Section 50-35 and on the disclosure form.

In addition, all disclosures shall indicate any other current or pending contracts, proposals, leases, or other ongoing procurement relationships the
bidding entity has with any other unit of state government and shall clearly identify the unit and the contract, proposal, lease, or other relationship.

2.  Disclosure Forms.  Disclosure Form A is attached for use concerning the individuals meeting the above ownership or distributive share
requirements.  Subject individuals should be covered each by one form.  In addition, a second form (Disclosure Form B) provides for the
disclosure of current or pending procurement relationships with other (non-IDOT) state agencies.  The forms must be included with each bid or
incorporated by reference.

C. Disclosure Form Instructions

Form A:  For bidders that have previously submitted the information requested in Form A

The Department has retained the Form A disclosures submitted by all bidders responding to these requirements for the April 24, 1998 or any
subsequent letting conducted by the Department.  The bidder has the option of submitting the information again or the bidder may sign the
following certification statement indicating that the information previously submitted by the bidder is, as of the date of signature, current and
accurate.  The Certification must be signed and dated by a person who is authorized to execute contracts for the bidding company.  Before signing
this certification, the bidder should carefully review its prior submissions to ensure the Certification is correct.  If the Bidder signs the Certification,
the Bidder should proceed to Form B instructions.

CERTIFICATION STATEMENT

I have determined that the Form A disclosure information previously submitted is current and
accurate, and all forms are hereby incorporated by reference in this bid.  Any necessary additional
forms or amendments to previously submitted forms are attached to this bid.

(Bidding Company)

          Name of Authorized Representative (type or print)                                Title of Authorized Representative (type or print)

  
                                                                             Signature of Authorized Representative                                               Date
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Form A:  For bidders who have NOT previously submitted the information requested in Form A

If the bidder is a publicly traded entity subject to Federal 10K reporting, the 10K Report may be submitted to meet the requirements of Form A.  If a
bidder is a privately held entity that is exempt from Federal 10K reporting, but has more than 400 shareholders, it may submit the information that
Federal 10K companies are required to report, and list the names of any person or entity holding any ownership share that is in excess of 5%.  If a
bidder is not subject to Federal 10K reporting, the bidder must determine if any individuals are required by law to complete a financial disclosure
form.  To do this, the bidder should answer each of the following questions.  A “YES” answer indicates Form A must be completed.  If the answer
to each of the following questions is “NO”, then the NOT APPLICABLE STATEMENT on the second page of Form A must be signed and dated by
a person that is authorized to execute contracts for the bidding company.  Note:  These questions are for assistance only and are not required to
be completed.

1. Does anyone in your organization have a direct or beneficial ownership share of greater than 5% of the bidding entity or parent
entity?  YES         NO      

2. Does anyone in your organization have a direct or beneficial ownership share of less than 5%, but which has a value greater
than $90,420.00?  YES         NO

3. Does anyone in your organization receive more than $90,420.00 of the bidding entity’s or parent entity’s distributive income?
(Note: Distributive income is, for these purposes, any type of distribution of profits.  An annual salary is not distributive
income.)  YES         NO __

4. Does anyone in your organization receive greater than 5% of the bidding entity’s or parent entity’s total distributive income,
but which is less than $90,420.00?  YES         NO __

(Note:  Only one set of forms needs to be completed per person per bid even if a specific individual would require a yes answer to more
than one question.)

A “YES” answer to any of these questions requires the completion of Form A.  The bidder must determine each individual in the bidding entity or
the bidding entity’s parent company that would cause the questions to be answered “Yes”.  Each form must be signed and dated by a person that
is authorized to execute contracts for your organization.  Photocopied or stamped signatures are not acceptable.  The person signing can be,
but does not have to be, the person for which the form is being completed.  The bidder is responsible for the accuracy of any information provided.

If the answer to each of the above questions is “NO”, then the NOT APPLICABLE STATEMENT on page 2 of Form A must be signed and dated
by a person that is authorized to execute contracts for your company.

Form B: Identifying Other Contracts & Procurement Related Information   Disclosure Form B must be completed for each bid submitted by
the bidding entity.  It must be signed by an individual who is authorized to execute contracts for the bidding entity.  Note:  Signing the NOT
APPLICABLE STATEMENT on Form A does not allow the bidder to ignore Form B.  Form B must be completed, signed and dated or the bidder
may be considered nonresponsive and the bid will not be accepted.

The Bidder shall identify, by checking Yes or No on Form B, whether it has any pending contracts (including leases), bids, proposals, or other
ongoing procurement relationship with any other (non-IDOT) State of Illinois agency.  If “No” is checked, the bidder only needs to complete the
signature box on the bottom of Form B.  If “Yes” is checked, the bidder must do one of the following:

Option I:   If the bidder did not submit an Affidavit of Availability to obtain authorization to bid, the bidder must list all non-IDOT State of Illinois
agency pending contracts, leases, bids, proposals, and other ongoing procurement relationships.  These items may be listed on Form B or on an
attached sheet(s).  Do not include IDOT contracts.  Contracts with cities, counties, villages, etc. are not considered State of Illinois agency
contracts and are not to be included.  Contracts with other State of Illinois agencies such as the Department of Natural Resources or the Capital
Development Board must be included.   Bidders who submit Affidavits of Availability are suggested to use Option II.

Option II: If the bidder is required and has submitted an Affidavit of Availability in order to obtain authorization to bid, the bidder may write or type
“See Affidavit of Availability” which indicates that the Affidavit of Availability is incorporated by reference and includes all non-IDOT State of Illinois
agency pending contracts, leases, bids, proposals, and other ongoing procurement relationships.  For any contracts that are not covered by the
Affidavit of Availability, the bidder must identify them on Form B or on an attached sheet(s).  These might be such things as leases.

D. Bidders Submitting More Than One Bid

Bidders submitting multiple bids may submit one set of forms consisting of all required Form A disclosures and one Form B for use with all bids.
Please indicate in the space provided below the bid item that contains the original disclosure forms and the bid items which incorporate the forms
by reference.

� The bid submitted for letting item contains the Form A disclosures or Certification Statement and the Form B
disclosures.  The following letting items incorporate the said forms by reference:
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ILLINOIS DEPARTMENT
OF TRANSPORTATION

Form A
Financial Information &

Potential Conflicts of Interest
Disclosure

Contractor Name

Legal Address

City, State, Zip

Telephone Number Email Address Fax Number (if available)

Disclosure of the information contained in this Form is required by the Section 50-35 of the Illinois Procurement Code (30
ILCS 500).  Vendors desiring to enter into a contract with the State of Illinois must disclose the financial information and
potential conflict of interest information as specified in this Disclosure Form.  This information shall become part of the
publicly available contract file.  This Form A must be completed for bids in excess of $10,000, and for all open-ended
contracts.  A publicly traded company may submit a 10K disclosure (or equivalent if applicable) in satisfaction of
the requirements set forth in Form A.  See Disclosure Form Instructions.

DISCLOSURE  OF   FINANCIAL  INFORMATION

1.  Disclosure of Financial Information.  The individual named below has an interest in the BIDDER (or its parent) in terms
of ownership or distributive income share in excess of 5%, or an interest which has a value of more than $90,420.00 (60%
of the Governor’s salary as of 7/1/01). (Make copies of this form as necessary and attach a separate Disclosure Form
A for each individual meeting these requirements)
FOR INDIVIDUAL (type or print information)

NAME:

ADDRESS

Type of ownership/distributable income share:

stock sole proprietorship Partnership other:  (explain on separate sheet):
% or $ value of ownership/distributable income share:

2.  Disclosure of Potential Conflicts of Interest.   Check  “Yes”  or  “No”  to indicate which, if any, of the following
potential conflict of interest relationships apply.  If the answer to any question is “Yes”, please attach additional pages and
describe.

(a)  State employment, currently or in the previous 3 years, including contractual employment of services.
Yes      No __

      If your answer is yes, please answer each of the following questions.

1. Are you currently an officer or employee of either the Capitol Development Board or the Illinois Toll
Highway Authority? Yes      No __

2. Are you  currently appointed to or  employed by  any agency  of the  State of Illinois?  If you are
      currently appointed to or employed by any agency of the State of Illinois, and your annual salary

exceeds $90,420.00,  (60% of the Governor’s salary as of  7/1/01)  provide  the name the State
agency for which you are employed and your annual salary. ___________________________
___________________________________________________________________________
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3. If you are currently appointed to or employed by any agency of the State of Illinois, and your annual
salary exceeds $90,420.00,  (60% of the Governor’s salary as of  7/1/01) are you entitled to receive
(i)  more than  7 1/2%  of  the  total  distributable income  of your firm, partnership,  association or
corporation, or (ii) an amount in excess of the salary of the Governor? Yes       No __

4. If you are currently appointed to or employed by any agency of the State of Illinois, and your annual
salary exceeds $90,420.00,  (60% of the Governor’s salary as of  7/1/01) are  you and your spouse
or minor children entitled to receive (i) more than 15% in aggregate of the total distributable income
of your firm, partnership, association or corporation, or  (ii)  an amount in excess of 2 times the
salary of the Governor? Yes       No __

_______________________________________________________________________________________
(b)  State employment of spouse, father, mother, son, or daughter, including contractual employment for services

in the previous 2 years.
Yes      No __

      If your answer is yes, please answer each of the following questions.

1.  Is your spouse or any minor children currently an officer or employee of the Capitol Development
     Board or the Illinois Toll Highway Authority? Yes      No __

2.  Is your spouse or any minor children currently appointed to or employed by any agency of the State
    of Illinois?  If your spouse or minor children  is/are  currently appointed to  or employed  by any
    agency of the  State of  Illinois, and  his/her  annual salary exceeds  $90,420.00,  (60%  of the
    Governor’s salary as of  7/1/01)  provide the name of the spouse  and/or  minor children, the name

                 of the State agency for which he/she is employed and his/her annual salary. __________________
    _______________________________________________________________________________

3.  If your spouse or any minor children is/are currently appointed to or employed by any agency of the
    State of Illinois, and  his/her annual salary exceeds  $90,420.00,  (60% of the salary of the Governor

     as of  7/1/01) are you entitled to receive (i) more than 71/2% of the total distributable income of your
firm,  partnership,  association or  corporation, or  (ii)  an  amount  in  excess  of   the  salary of  the
Governor? Yes       No __

4.  If your spouse or any minor children  are currently appointed  to or employed by any agency of the
    State of Illinois, and his/her annual salary exceeds $90,420.00, (60% of the Governor’s salary as of

                 7/1/01)  are you and your spouse or any minor children entitled to receive  (i) more than 15% in the
                 aggregate of the total distributable income from your firm, partnership, association or corporation, or
                 (ii) an amount in excess of 2 times the salary of the Governor?

Yes       No __
___________________________________________________________________________________
(c) Elective status; the holding of elective office of the State of Illinois, the government of the United States, any
     unit of local  government authorized by the  Constitution of the State of  Illinois or the statutes of the State of
     Illinois currently or in the previous 3 years. Yes      No __
________________________________________________________________________________________
(d) Relationship to anyone holding elective office currently or in the previous 2 years; spouse, father, mother,
     son, or daughter. Yes      No __
________________________________________________________________________________________
(e) Appointive office; the holding of any appointive government office of the State of Illinois, the United State of
     America, or any unit of local government authorized by the Constitution of the State of Illinois or  the statues
     of the State of Illinois, which office entitles the holder to compensation in excess of the expenses incurred in
     the discharge of that office currently or in the previous 3 years. Yes      No __
________________________________________________________________________________________

        (f) Relationship to anyone holding appointive office currently or in the previous 2 years; spouse, father, mother,
            son, or daughter. Yes      No __

________________________________________________________________________________________
(g) Employment, currently or in the previous 3 years, as or by any registered lobbyist of the State government.

Yes      No __
________________________________________________________________________________________
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(h) Relationship to anyone who is or was a registered lobbyist in the previous 2 years; spouse, father, mother,
     son, or daughter. Yes      No __
________________________________________________________________________________________
(i) Compensated  employment, currently  or in the previous 3  years, by any registered election  or reelection

     committee registered with the Secretary of State or any county clerk of the State  of Illinois, or any political
            action committee registered with either the Secretary of State or the Federal Board of Elections.

Yes      No __
________________________________________________________________________________________
(j) Relationship to anyone; spouse, father, mother, son, or daughter; who was a compensated employee in the

            last 2 years by any registered election or re-election committee registered with the Secretary of State or any
    county clerk of the State of Illinois,  or any political action committee  registered with either the Secretary of
    State or the Federal Board of Elections.

Yes      No __
________________________________________________________________________________________

APPLICABLE STATEMENT
This Disclosure Form A is submitted on behalf of the INDIVIDUAL named on previous page.

Completed by:
Name of Authorized Representative (type or print)

Completed by:
Title of Authorized Representative (type or print)

Completed by:
Signature of Individual or Authorized Representative           Date

NOT APPLICABLE STATEMENT
I have determined that no individuals associated with this organization meet the criteria that would
require the completion of this Form A.

This Disclosure Form A is submitted on behalf of the CONTRACTOR listed on the previous page.

Name of Authorized Representative (type or print)

Title of Authorized Representative (type or print)

Signature of Authorized Representative           Date

-14-



RETURN WITH BID/OFFER

ILLINOIS DEPARTMENT
OF TRANSPORTATION

Form B
Other Contracts &

Procurement Related Information
Disclosure

Contractor Name

Legal Address

City, State, Zip

Telephone Number Email Address Fax Number (if available)

Disclosure of the information contained in this Form is required by the  Section 50-35  of the Illinois Procurement
Act (30 ILCS 500).  This information shall become part of the publicly available contract file. This Form B must
be completed for bids in excess of $10,000, and for all open-ended contracts.

DISCLOSURE OF OTHER CONTRACTS AND PROCUREMENT RELATED INFORMATION

1.  Identifying Other Contracts & Procurement Related Information. The BIDDER shall identify whether it
has any pending contracts (including leases), bids, proposals, or other ongoing procurement relationship with
any other State of Illinois agency:  Yes      No __
If “No” is checked, the bidder only needs to complete the signature box on the bottom of this page.

2.  If “Yes” is checked. Identify each such relationship by showing State of Illinois agency name and other descriptive
information such as bid or project number (attach additional pages as necessary).  SEE DISCLOSURE FORM
INSTRUCTIONS:

THE FOLLOWING STATEMENT MUST BE SIGNED

Name of Authorized Representative (type or print)

Title of Authorized Representative (type or print)

Signature of Authorized Representative          Date
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SPECIAL NOTICE TO CONTRACTORS

The following requirements of the Illinois Department of Human Rights' Rules and Regulations are applicable to bidders on
all construction contracts advertised by the Illinois Department of Transportation:

CONSTRUCTION EMPLOYEE UTILIZATION PROJECTION

(a) All bidders on construction contracts shall complete and submit, along with and as part of their bids, a Bidder's
Employee Utilization Form (Form BC-1256) setting forth a projection and breakdown of the total workforce intended to
be hired and/or allocated to such contract work by the bidder including a projection of minority and female employee
utilization in all job classifications on the contract project.

 
(b) The Department of Transportation shall review the Employee Utilization Form, and workforce projections contained

therein, of the contract awardee to determine if such projections reflect an underutilization of minority persons and/or
women in any job classification in accordance with the Equal Employment Opportunity Clause and Section 7.2 of the
Illinois Department of Human Rights' Rules and Regulations for Public Contracts adopted as amended on September
17, 1980.  If it is determined that the contract awardee's projections reflect an underutilization of minority persons
and/or women in any job classification, it shall be advised in writing of the manner in which it is underutilizing and such
awardee shall be considered to be in breach of the contract unless, prior to commencement of work on the contract
project, it submits revised satisfactory projections or an acceptable written affirmative action plan to correct such
underutilization including a specific timetable geared to the completion stages of the contract.

 
(c) The Department of Transportation shall provide to the Department of Human Rights a copy of the contract awardee's

Employee Utilization Form, a copy of any required written affirmative action plan, and any written correspondence
related thereto.  The Department of Human Rights may review and revise any action taken by the Department of
Transportation with respect to these requirements.

Rev. 3/98
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Contract No. 68226
PEORIA-TAZEWELL Counties
Section D4 I-74 ITS SYSTEM-1
Project ACIM-744(224)86
Route FAI 74
District 4 Construction Funds

PART I. IDENTIFICATION
Dept. Human Rights # _______________________________  Duration of Project:  _____________________________

Name of Bidder:  __________________________________________________________________________________

PART II.  WORKFORCE PROJECTION
A. The undersigned bidder has analyzed minority group and female populations, unemployment rates and availability of workers for the location in
which this contract work is to be performed, and for the locations from which the bidder recruits employees, and hereby submits the following workforce
projection including a projection for minority and female employee utilization in all job categories in the workforce to be allocated to this contract:
                                                                               TABLE A                                                                                                              TABLE B

TOTAL Workforce Projection for Contract CURRENT EMPLOYEES
TO BE ASSIGNED

MINORITY EMPLOYEES TRAINEES TO CONTRACT
JOB TOTAL *OTHER APPREN- ON THE JOB TOTAL MINORITY

CATEGORIES EMPLOYEES BLACK HISPANIC MINOR. TICES TRAINEES EMPLOYEES EMPLOYEES
M F M F M F M F M F M F M F M F

OFFICIALS
(MANAGERS)

SUPERVISORS

FOREMEN

CLERICAL
EQUIPMENT
OPERATORS

MECHANICS

TRUCK DRIVERS

IRONWORKERS

CARPENTERS

CEMENT MASONS

ELECTRICIANS
PIPEFITTERS,
PLUMBERS

PAINTERS
LABORERS,
SEMI-SKILLED
LABORERS,
UNSKILLED

TOTAL

                                            TABLE C
TOTAL Training Projection for Contract

EMPLOYEES TOTAL *OTHER
IN EMPLOYEES BLACK HISPANIC MINOR.

TRAINING M F M F M F M F
APPRENTICES

ON THE JOB
TRAINEES
*Other minorities are defined as Asians (A) or Native Americans (N).
  Please specify race of each employee shown in Other Minorities column.                                                         BC 1256 - Pg 1 (Rev. 3/98)
                                                                   Note:  See instructions on the next page                                                               IL 494-0454

-17-
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RETURN WITH BID Contract No. 68226
PEORIA-TAZEWELL Counties
Section D4 I-74 ITS SYSTEM-1
Project ACIM-744(224)86
Route FAI 74
District 4 Construction Funds

PART II. WORKFORCE PROJECTION - continued

B. Included in “Total Employees” under Table A is the total number of new hires that would be employed in the event
the undersigned bidder is awarded this contract.

The undersigned bidder projects that:  (number) ____________________________________ new hires would be
recruited from the area in which the contract project is located; and/or (number)
_______________________________ new hires would be recruited from the area in which the bidder’s principal
office or base of operation is located.

C. Included in “Total Employees” under Table A is a projection of numbers of persons to be employed directly by the
undersigned bidder as well as a projection of numbers of persons to be employed by subcontractors.

The undersigned bidder estimates that (number) _________________________________________ persons will
be directly employed by the prime contractor and that (number) __________________________ persons will be
employed by subcontractors.

PART III. AFFIRMATIVE ACTION PLAN

A. The undersigned bidder understands and agrees that in the event the foregoing minority and female employee
utilization projection included under PART II is determined to be an underutilization of minority persons or women
in any job category, and in the event that the undersigned bidder is awarded this contract, he/she will, prior to
commencement of work, develop and submit a written Affirmative Action Plan including a specific timetable
(geared to the completion stages of the contract) whereby deficiencies in minority and/or female employee
utilization are corrected.  Such Affirmative Action Plan will be subject to approval by the contracting agency and
the Department of Human Rights.

B. The undersigned bidder understands and agrees that the minority and female employee utilization projection
submitted herein, and the goals and timetable included under an Affirmative Action Plan if required, are deemed to
be part of the contract specifications.

Company ________________________________________               Telephone Number ___________________

                 _________________________________________

Address  _________________________________________

Instructions: All tables must include subcontractor personnel in addition to prime contractor personnel.

Table A - Include both the number of employees that would be hired to perform the contract work and the total number currently employed
(Table B) that will be allocated to contract work, and include all apprentices and on-the-job trainees.  The “Total Employees” column
should include all employees including all minorities, apprentices and on-the-job trainees to be employed on the contract work.

Table B - Include all employees currently employed that will be allocated to the contract work including any apprentices and on-the-job trainees
currently employed.

Table C - Indicate the racial breakdown of the total apprentices and on-the-job trainees shown in Table A.
BC-1256-Pg. 2 (Rev. 3/98)
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NOTICE REGARDING SIGNATURE
The Bidder’s signature on the Proposal Signature Sheet will constitute the signing of this form.  The following signature block
needs to be completed only if revisions are required.

Signature:  _____________________________________ Title:  _____________________ Date:  _____________
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ADDITIONAL FEDERAL REQUIREMENTS

In addition to the Required Contract Provisions for Federal-Aid Construction Contracts (FHWA 1273), all
bidders make the following certifications.

A. By the execution of this proposal, the signing bidder certifies that the bidding entity has not, either
directly or indirectly, entered into any agreement, participated in any collusion, or otherwise taken any
action, in restraint of free competitive bidding in connection with the submitted bid.  This statement
made by the undersigned bidder is true and correct under penalty of perjury under the laws of the
United States.

B. CERTIFICATION, EQUAL EMPLOYMENT OPPORTUNITY:

1. Have you participated in any previous contracts or subcontracts subject to the equal
opportunity clause.  YES _____  NO _____

2. If answer to #1 is yes, have you filed with the Joint Reporting Committee, the Director of
OFCC, any Federal agency, or the former President’s Committee on Equal Employment
Opportunity, all reports due under the applicable filing requirements of those organizations?
YES _____  NO _____

-19-



RETURN WITH BID Contract No. 68226
PEORIA-TAZEWELL Counties
Section D4 I-74 ITS SYSTEM-1
Project ACIM-744(224)86
Route FAI 74
District 4 Construction Funds

PROPOSAL SIGNATURE SHEET

The undersigned bidder hereby makes and  submits this bid on the subject Proposal, thereby assuring the Department that all requirements of
the Invitation for Bids and rules of the Department have been met, that there is no misunderstanding of the requirements of paragraph 3 of this
Proposal, and that the contract will be executed in accordance with the rules of the Department if an award is made on this bid.

Firm Name

(IF AN INDIVIDUAL) Signature of Owner

Business Address

Firm Name

By

(IF A CO-PARTNERSHIP) Business Address

Name and Address of All Members of the Firm:

Corporate Name

By
 Signature of Authorized Representative

(IF A CORPORATION)

Typed or printed name and title of Authorized Representative

Attest
Signature

(IF A JOINT VENTURE, USE THIS SECTION
FOR THE MANAGING PARTY AND THE Business Address
SECOND PARTY SHOULD SIGN BELOW)

Corporate Name

By
(IF A JOINT VENTURE) Signature of Authorized Representative

Typed or printed name and title of Authorized Representative

Attest
Signature

Business Address

If more than two parties are in the joint venture, please attach an additional signature sheet.
-20-
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Division of Highways
Proposal Bid Bond
(Effective November 1, 1992)

Item No.
Letting Date

KNOW ALL MEN BY THESE PRESENTS, That We

as PRINCIPAL, and

as SURETY, are
held jointly, severally and firmly bound unto the STATE OF ILLINOIS in the penal sum of 5 percent of the total bid price, or for the amount specified in
Article 102.09 of the “Standard Specifications for Road and Bridge Construction” in effect on the date of invitation for bids, whichever is the lesser sum, well
and truly to be paid unto said STATE OF ILLINOIS, for the payment of which we bind ourselves, our heirs, executors, administrators, successors and assigns.

THE CONDITION OF THE FOREGOING OBLIGATION IS SUCH, That Whereas, the PRINCIPAL has submitted a bid proposal to the STATE OF
ILLINOIS, acting through the Department of Transportation, for the improvement designated by the Transportation Bulletin Item Number and Letting Date
indicated above.

NOW, THEREFORE, if the Department shall accept the bid proposal of the PRINCIPAL; and if the PRINCIPAL shall, within the time and as specified
in the bidding and contract documents, submit a DBE Utilization Plan that is accepted and approved by the Department; and if, after award by the
Department, the PRINCIPAL shall enter into a contract in accordance with the terms of the bidding and contract documents including evidence of the required
insurance coverages and providing such bond as specified with good and sufficient surety for the faithful performance of such contract and for the prompt
payment of labor and material furnished in the prosecution thereof; or if, in the event of the failure of the PRINCIPAL to make the required DBE submission
or to enter into such contract and to give the specified bond, the PRINCIPAL pays to the Department the difference not to exceed the penalty hereof between
the amount specified in the bid proposal and such larger amount for which the Department may contract with another party to perform the work covered by
said bid proposal, then this obligation shall be null and void, otherwise, it shall remain in full force and effect.

IN THE EVENT the Department determines the PRINCIPAL has failed to comply with any requirement as set forth in the preceding paragraph, then
Surety shall pay the penal sum to the Department within fifteen (15) days of written demand therefor.  If Surety does not make full payment within such
period of time, the Department may bring an action to collect the amount owed.  Surety is liable to the Department for all its expenses, including attorney’s
fees, incurred in any litigation in which it prevails either in whole or in part.

In TESTIMONY WHEREOF, the said PRINCIPAL and the said SURETY have caused this instrument to be signed by their respective officers this
__________________ day of ____________________________ A.D., _____.

PRINCIPAL SURETY

(Company Name) (Company Name)

By: By:
                            (Signature & Title)                                           (Signature of Attorney-in-Fact)

Notary Certification for Principal and Surety
STATE OF ILLINOIS,
COUNTY OF __________________

I, _________________________________________________________, a Notary Public in and for said County, do hereby certify  that

______________________________________________and _______________________________________________________________

(Insert names of individuals signing on behalf of PRINCIPAL & SURETY)

 who are each personally known to me to be the same persons whose names are subscribed to the foregoing instrument on behalf of PRINCIPAL and
SURETY, appeared before me this day in person and acknowledged respectively, that they signed and delivered said instrument as their free and voluntary
act for the uses and purposes therein set forth.

Given under my hand and notarial seal this ___________ day of ___________________________, A.D. ________.

My commission expires   _____________________        _______________________________________________
                                                                                                                                Notary Public

In lieu of completing the above section of the Proposal Bid Form, the Principal may file an Electronic Bid Bond.  By signing below the Principal is ensuring
the identified electronic bid bond has been executed and the Principal and Surety are firmly bound unto the State of Illinois under the conditions of the bid
bond as shown above.

____________________ _____________________________________ ____________________________________________
Electronic Bid Bond ID# Company/Bidder Name Signature and Title

BD 356 (Rev. 2000)



PROPOSAL ENVELOPE

for construction work advertised for bids by the
Illinois Department of Transportation

Item No. Item No. Item No.

                                                             Submitted By:

Name:

Address:

Phone No.

Bidders should use an IDOT proposal envelope or affix this form to the front of a 10” x 13” envelope for the
submittal of bids.  If proposals are mailed, they should be enclosed in a second or outer envelope addressed
to:

Engineer of Design and Environment - Room 323
Illinois Department of Transportation
2300 South Dirksen Parkway
Springfield, Illinois  62764

NOTICE

Individual bids, including Bid Bond and/or supplemental information
if required, should be securely stapled.



CONTRACTOR OFFICE COPY OF
CONTRACT SPECIFICATIONS

Contract No. 68226
PEORIA-TAZEWELL Counties
Section D4 I-74 ITS SYSTEM-1
Project ACIM-744(224)86
Route FAI 74
District 4 Construction Funds

NOTICE

None of the following material needs to be returned with the bid package unless the
special provisions require documentation and/or other information to be submitted.



NOTICE TO BIDDERS

1. TIME AND PLACE OF OPENING BIDS.   Sealed proposals for the improvement described herein will be
received by the Department of Transportation at the Harry R. Hanley Building, 2300 South Dirksen
Parkway, in Springfield, Illinois until 10:00 o’clock a.m., January 17, 2003.  All bids will be gathered, sorted,
publicly opened and read in the auditorium at the Department of Transportation’s Harry R. Hanley Building
shortly after the 10:00 a.m. cut off time.

2. DESCRIPTION OF WORK.  The proposed improvement is identified and advertised for bids in the
Invitation for Bids as:

Contract No. 68226
PEORIA-TAZEWELL Counties
Section D4 I-74 ITS SYSTEM-1
Project ACIM-744(224)86
Route FAI 74
District 4 Construction Funds

 Supplying an Intelligent Transportation System (ITS) on I-74 from west of Sterling Avenue to east of
Washington Street in Peoria and East Peoria.

3. INSTRUCTIONS TO BIDDERS.  (a)  This Notice, the invitation for bids, proposal and letter of award shall,
together with all other documents in accordance with Article 101.09 of the Standard Specifications for
Road and Bridge Construction, become part of the contract.  Bidders are cautioned to read and examine
carefully all documents, to make all required inspections, and to inquire or seek explanation of the same
prior to submission of a bid.

(b) State law, and, if the work is to be paid wholly or in part with Federal-aid funds, Federal law requires
the bidder to make various certifications as a part of the proposal and contract.  By execution and
submission of the proposal, the bidder makes the certification contained therein.  A false or fraudulent
certification shall, in addition to all other remedies provided by law, be a breach of contract and may
result in termination of the contract.

4. AWARD CRITERIA AND REJECTION OF BIDS.  This contract will be awarded to the lowest responsive
and responsible bidder considering conformity with the terms and conditions established by the
Department in the rules, Invitation for Bids and contract documents.  The issuance of plans and proposal
forms for bidding based upon a prequalification rating shall not be the sole determinant of responsibility.
The Department reserves the right to determine responsibility at the time of award, to reject any or all
proposals, to readvertise the proposed improvement, and to waive technicalities.

By Order of the
Illinois Department of Transportation

Kirk Brown, Secretary
BD 351 (Rev. 11/2001)
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INDEX
FOR

SUPPLEMENTAL SPECIFICATIONS
AND RECURRING SPECIAL PROVISIONS

Adopted January 1, 2003

This sheet contains a listing of SUPPLEMENTAL SPECIFICATIONS, frequently used RECURRING SPECIAL
PROVISIONS and LOCAL ROADS AND STREETS RECURRING SPECIAL PROVISIONS.

ERRATA Standard Specifications for Road and Bridge Construction
(Adopted 1-1-02)  (Revised 1-1-03)

SUPPLEMENTAL SPECIFICATIONS

Std. Spec. Sec. Page No.
205 Embankment ............................................................................................................................................. 1
251 Mulch ......................................................................................................................................................... 2
442 Pavement Patching ................................................................................................................................... 3
449 Removal and Replacement of Preformed Elastomeric Compression Joint Seal ....................................... 4
505 Steel Structures ......................................................................................................................................... 5
506 Cleaning and Painting Metal Structures .................................................................................................... 8
512 Piling ......................................................................................................................................................... 9
669 Removal and Disposal of Regulated Substances ..................................................................................... 10
671 Mobilization ............................................................................................................................................... 11
702 Work Zone Traffic Control Devices ........................................................................................................... 12
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1020 Portland Cement Concrete ........................................................................................................................ 17
1021 Concrete Admixtures ................................................................................................................................. 24
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1070 Foundation and Breakaway Devices ......................................................................................................... 28
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RECURRING SPECIAL PROVISIONS

The following RECURRING SPECIAL PROVISIONS indicated by an “X” are applicable to this contract and are
included by reference:

CHECK SHEET # PAGE NO.
1 X State Required Contract Provisions All Federal-aid Construction Contracts (Eff. 2-1-69) (Rev. 10-1-83) .... 31
2 X Subletting of Contracts (Federal-aid Contracts) (Eff. 1-1-88) (Rev. 5-1-93) ................................................. 33
3 X EEO (Eff. 7-21-78) (Rev. 11-18-80).............................................................................................................. 34
4 Specific Equal Employment Opportunity Responsibilities NonFederal-aid Contracts

(Eff. 3-20-69) (Rev. 1-1-94) ..................................................................................................................... 45
5 Required Provisions - State Contracts (Eff. 4-1-65) (Rev. 4-1-93) ............................................................... 51
6 R.R. Protective Liability Form (Eff. 6-10-58) (Rev. 9-29-67) ......................................................................... 56
7 Asphalt Quantities and Cost Reviews (Eff. 7-1-88) ...................................................................................... 72
8 National Pollutant Discharge Elimination System Permit (Eff. 7-1-94) (Rev. 1-1-03) ................................... 73
9 Haul Road Stream Crossings, Other Temporary Stream Crossings and In-Stream Work Pads
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10 Construction Layout Stakes Except for Bridges (Eff. 1-1-99) (Rev. 1-1-02) ................................................. 75
11 Construction Layout Stakes (Eff. 5-1-93) (Rev. 1-1-02) ............................................................................... 78
12 Use of Geotextile Fabric for Railroad Crossing (Eff. 1-1-95) (Rev. 1-1-97) .................................................. 81
13 Asphaltic Emulsion Slurry Seal and Fibrated Asphaltic Emulsion Slurry Seal (Eff. 8-1-89) (Rev. 2-1-97).... 83
14 Bituminous Surface Treatments Half-Smart (Eff. 7-1-93) (Rev. 1-1-97) ....................................................... 89
15 Quality Control/Quality Assurance of Bituminous Concrete Mixtures (Eff. 1-1-00) (Rev. 1-1-02) ................. 95
16 Subsealing of Concrete Pavements (Eff. 11-1-84) (Rev. 2-1-95) ................................................................. 114
17 Bituminous Surface Removal (Cold Milling) (Eff. 11-1-87) (Rev. 10-15-97) ................................................. 118
18 Resurfacing of Milled Surfaces (Eff. 10-1-95)............................................................................................... 120
19 PCC Partial Depth Bituminous Patching (Eff. 1-1-98) .................................................................................. 121
20 Patching with Bituminous Overlay Removal (Eff. 10-1-95) (Rev. 7-1-99) ..................................................... 123
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22 Protective Shield System (Eff. 4-1-95) (Rev. 1-1-03) ................................................................................... 126
23 Polymer Concrete (Eff. 8-1-95) (Rev.1-1-03)................................................................................................ 128
24 X Controlled Low-Strength Material (CLSM) (Eff. 1-1-90) (Rev. 1-1-00).......................................................... 130
25 Pipe Underdrains (Eff. 9-9-87) (Rev. 1-1-98)................................................................................................ 135
26 Guardrail and Barrier Wall Delineation (Eff. 12-15-93) (Rev. 1-1-97) ........................................................... 136
27 Bicycle Racks (Eff. 4-1-94) (Rev. 1-1-97) ..................................................................................................... 141
28 Give em a Brake Sign (Eff. 8-1-89) (Rev. 8-1-91) ........................................................................................ 143
29 Portable Changeable Message Signs (Eff. 11-1-93) (Rev. 2-1-96) .............................................................. 144
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31 Night Time Inspection of Roadway Lighting (Eff. 5-1-96) ............................................................................. 146
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33 English Substitution of Metric Bolts (Eff. 7-1-96) .......................................................................................... 148
34 English Substitution of Metric Reinforcement Bars (Eff. 4-1-96) (Rev. 1-1-03) 149
35 Polymer Modified Emulsified Asphalt (Eff. 5-15-89) ..................................................................................... 151
36 Corrosion Inhibitor (Eff. 3-1-80) (Rev. 7-1-99) .............................................................................................. 153
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39 Quality Control/Quality Assurance of Concrete Mixtures (Eff. 4-1-92) (Rev. 1-1-02).................................... 168
40 X Traffic Barrier Terminal Type 1, Special (Eff. 8-1-94) (Rev. 1-1-03) ............................................................. 182
41 Traffic Barrier Terminal Type 3, Special (Eff. 8-1-94) (Rev. 1-1-03) ............................................................. 183
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1

STATE OF ILLINOIS
______________________

SPECIAL PROVISIONS

The following Special Provisions supplement the "Standard Specifications for Road and Bridge
Construction," adopted January 1, 2002, the latest edition of the "Manual on Uniform Traffic
Control Devices for Streets and Highways," and the "Manual of Test Procedures for Materials" in
effect on the date of invitation for bids, and the Supplemental Specifications and Recurring
Special Provisions indicated on the Check Sheet included herein which apply to and govern the
construction of FAI Route 74 (I-74), Project ACIM-074-4(224) 086, Section D4 I-74 ITS System-1
in Peoria and Tazewell Counties and in case of conflict with any part or parts of said
Specifications, the said Special Provisions shall take precedence and shall govern.

LOCATION OF PROJECT

This improvement is located in Peoria and Tazewell Counties, Illinois.  The roadway improvement
commences approximately 50 feet west of Heinz Road on I-74 and extends east along I-74 to
east of West Jefferson Street near Morton, Illinois, a total distance of approximately 12.0 miles.

Additional Intelligent Transportation System (ITS) Element work is proposed for locations along
FAI Route 474 (I-474) running to the west and south of the Peoria metropolitan area from Illinois
Route 6 to Pinecrest Drive.

DESCRIPTION OF PROJECT

The work in this contract is associated with the ITS Element of the reconstruction project.  The
work involves system implementation, equipment integration, and support for the installation and
construction of ITS related field equipment as part of the I-74 Reconstruction Project, which
involves a multi-year reconstruction of I-74 in the Peoria and East Peoria, Illinois areas.  The ITS
equipment will include: surveillance cameras, embedded and non-intrusive vehicle detector
stations, permanent dynamic/changeable message signs, motorist call boxes, portable traffic
management systems, microwave and fiber optic communications equipment, and miscellaneous
computer hardware and software.  Construction also includes all incidental and collateral work
necessary to complete the work as specified on the plans and in these Special Provisions.
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STATUS OF UTILITIES TO BE ADJUSTED

Name of Utility Type Location

Estimated Dates for
Start and

Completion of
Relocation or
Adjustment

CILCO 12" W/STL H.P. I-474 @ Adams

Name of Utility:  GPSD
Route Location Type of Utility Type of Conflict Disposition

Main and
University

South West
Quadrant

Buried Sanitary ITS Conduit and
Mast Foundation

Caution

Name of Utility:  IAWC
Route Location Type of Utility Type of Conflict Disposition

Main and
University

South West
Quadrant

Buried Water
Main

ITS Conduit and
Mast Foundation

Caution

Name of Utility:  SBC/Ameritech
Route Location Type of Utility Type of Conflict Disposition

Main and
University

Southwest
Quadrant

Buried Fiber
Optic Duct

ITS Conduit and
Mast Foundation

Caution

Name of Utility:  AT&T
Route Location Type of Utility Type of Conflict Disposition

I-74:
20.2+ m Lt. To
29.7+ m Lt.

Sta. 12+210 to
Sta. 14+130

Buried Fiber
Optic

ITS 2" Conduit Caution

The above represents the best information available to the Department and is included for the
convenience of the bidder.  The applicable portions of Article 105.07 and 107.31 of the Standard
Specifications shall apply.
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DATE OF COMPLETION

Effective October 10, 2002

The staged construction of the I-74 Reconstruction Project requires ITS elements to be in place
and operational prior to the three construction stages, and permanent ITS elements to remain in-
place and operational after the completion of the three construction stages.  Generally, work will
be performed under the following contracts and be completed prior to the start of work under the
respective construction stages:

� Stage 1 – This contract (Number 68226, ITS Equipment Implementation, Integration and
Support) and Contract Numbers 68193, 68194 and 68195.  Scheduled letting date for
Contracts 68193, 68194 and 68195 is April 25, 2003.

� Stage 2 – This contract and Contracts 68196, 68197, 68198 and 68199.  Scheduled letting
date for Contracts 68196, 68197, 68198, and 68199 is June 11, 2004.

� Stage 3 – This contract and Contract Numbers 68200 and 68201.  Scheduled letting date
for Contracts 68200 and 68201 is June 17, 2005.

As such, the Contractor (or Equipment Integrator) must meet the various deadlines for each stage
for installing, testing and making operational the ITS elements as provided in this Section.

The Contractor shall schedule his operations so as to complete all work for the PORTABLE
TRAFFIC MANAGEMENT SYSTEM and the DRIES LANE COMMUNICATIONS TOWER
EXTENSION under this contract and have all ITS equipment and materials required for this work
ready and operational on or before August 31, 2003.

For all other work under this contract not specified in the previous paragraph and required to be
coordinated with the above referenced contracts, the Contractor shall have all required equipment
and materials installed, tested and operational within the time frames specified below, unless
directed otherwise by the Engineer:

� For the installation of the permanent ITS elements, and associated communications
infrastructure, which includes the EAST PEORIA PUBLIC SAFETY BUILDING NODE, the
CITY HALL NODE, the CITY OF PEORIA DRIES LANE FACILITY NODE, the CITY OF
PEORIA EMERGENCY COMMUNICATIONS CENTER NODE, and the ILLINOIS
DEPARTMENT OF TRANSPORTATION COMMUNICATIONS CENTER NODE, as well
as the initial temporary installation of ITS elements (which will be relocated one or more
times for a later construction stage) required for use during Construction Stage 2:  April 1,
2004

� For the installation of the permanent ITS elements, and associated communications
infrastructure, as well as the relocation of previously installed ITS elements required for
use during and following the completion of Construction Stage 3:  within 60 calendar days
after the completion of supporting work performed by others under a separate contract and
required before the Contractor can perform his work under this contract or December 31,
2006, whichever is later.
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Prior to each of the deadlines specified above, the Contractor shall demonstrate the successful
implementation of all required ITS elements, including the successful completion of any required
Operational Stand alone or System Acceptance Test periods, to the satisfaction of the Engineer.

FAILURE TO COMPLETE THE WORK ON TIME

Effective October 9, 2002

Should the Contractor fail to complete the work on or before any of the dates specified in these
Special Provisions, or within such extended time allowed by the Department, the Contractor shall
be liable to the Department in the amount of  $1,000.00 per day for work performed under this
contract or coordinated with Contract Numbers 68193, 68194 or 68195 and in the amount of
$500.00 per day for work coordinated with Contract Numbers 68196, 68197, 68198, 68199,
68200 or 68201 not as a penalty but as liquidated and ascertained damages for each calendar
day beyond the date of completion or extended time as may be allowed.  Such damages may be
deducted by the Department from any monies due the Contractor.

TRAFFIC CONTROL PLAN

Effective October 22, 2002

Traffic control shall be in accordance with the applicable sections of the “Standard Specifications
for Road and Bridge Construction,” the applicable guidelines contained in the “Illinois Manual on
Uniform Traffic Control Devices for Streets and Highways,” these Special Provisions, and any
special details and Highway Standards contained herein and in the plans.
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Special attention is called to Section 701 and Articles 107.09 and 107.14 of the “Standard
Specifications for Road and Bridge Construction” and the following Highway Standards relating to
traffic control:

701101 701106 701406 701501 701601
701701 701801 702001 701411

Traffic shall be maintained on the associated roadways at all times during the construction of
the Intelligent Transportation System (ITS) elements and associated communications
infrastructure.  For the installation and maintenance of ITS elements and associated
communications infrastructure near or along freeway roadway sections, Standards 701101,
701106, and 701406 shall be applied as shown in the Plans.  For the installation and
maintenance of ITS elements and associated communications infrastructure near or along
arterial roadway sections, IDOT Standards 701501, 701701, and 701801 shall be applied as
shown in the Plans.  All lane closures shall be made during off-peak traffic hours, defined as
time periods from 8:30 a.m. to 3:30 p.m. and 5:30p.m. to 7:00 a.m.  The Contractor shall notify
the Engineer 48 hours before the time of a planned closure.  The exact time and duration of all
lane closures, however, shall be as determined by the Engineer.

All traffic control devices shall be furnished, erected, maintained, and removed by the
Contractor in accordance with the Standard Specifications.  Where possible, all post mounted
signs shall be placed a minimum of 2 ft (0.6 m) beyond the curb or edge of shoulder.  Proposed
sign spacing may be modified as approved by the Engineer in order to meet existing field
conditions or to prevent obstruction of the motorist’s view of permanent signing.

SYSTEM IMPLEMENTATION, EQUIPMENT INTEGRATION AND SUPPORT

Effective October 11, 2002

Description

Under this contract item, the Contractor (also referred to as the Equipment Integrator) shall
coordinate construction and installation of the system components for nine (9) individual
construction contracts and two (2) supply contracts.  In addition, the Equipment Integrator shall
provision and configure the hardware and equipment into overall functional subsystems.  The
Contractor shall furnish and install any necessary hardware and equipment to complete partial
configurations supplied under other contracts; install, configure and populate commercial off-the-
shelf (COTS) software for Peoria-specific applications; develop and conduct test procedures to
verify and document the performance of the overall system and individual subsystems; and
monitor the progress of supporting infrastructure being provided under other contracts.  The
Equipment Integrator shall schedule and coordinate the tasks of this contract to complement and
supplement the milestones and deliverables from the other construction and supply contracts.
The Equipment Integrator shall also coordinate design details, proposed modifications and
changes, and analyze the test results with the Department and ITS Design Consultant.  Finally,
the Equipment Integrator shall provide training on system operation and maintenance using either
internal staff or subcontractors.
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Materials

General

The Contractor shall be responsible for the overall quality and performance of the installed system
and subsystems.

All equipment and hardware supplied under this item shall meet or exceed the requirements
identified under other specifications for equivalent items.  The Engineer shall approve the use of
all materials not specifically identified for the intended purpose in the IDOT Standard
Specifications or other Special Provisions in this contract.

Qualifications

The Contractor shall have at least two consecutive years of documented experience in each of
the following:

� The installation and integration of fiber optic communications systems
� The installation and integration of wireless communications systems
� The installation and integration of CCTV remote monitoring systems
� Installation and setup of ITS field components including microwave vehicle detector stations,

CCTV domes and cameras, dynamic/changeable message signs, and loop detector stations.

Certified education and training may be substituted for experience, at the discretion of the
Engineer.  The education may be ongoing, provided that it is satisfactorily completed prior to the
actual implementation of the system or subsystem.  For technicians qualified through training, the
Equipment Integrator shall include supplemental, on-site technical support provided by the original
equipment manufacturers.

Construction Requirements

The Equipment Integrator shall be responsible for system deployment and configuration
management of the ITS for the entire duration of construction of the I-74 Reconstruction Project.
The overall effort under this item shall include system implementation, equipment integration and
support.  Specific tasks will include:

Implementation

� Install portable traffic management system elements, non-intrusive detection systems, video
cameras, truss-mounted changeable message signs, and their associated communications
infrastructure on poles and structures.

� Install communications infrastructure and miscellaneous computer hardware and software at
the Illinois Department of Transportation’s (IDOT’s) Communications Center (CC); the City of
Peoria’s Dries Lane Facility, City Hall, and Emergency Communications Center (ECC), and
the East Peoria Public Safety Building.

� Install emergency call boxes and associated communications infrastructure on poles and
structures installed by others.  Install, reposition, and relocate crash investigation site signs for
the temporary crash investigation sites.
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� Install non-intrusive detection systems, video cameras, and associated communications
infrastructure on poles and structures installed by others.

� Install communications components in cabinets and on structures installed by others.  Install
wireless links for backbone and lateral links.

� Install communications channels and circuits.
� Reposition and relocate portable traffic management system elements, non-intrusive detection

systems, and their sub-elements as required and restore the remote management of these
elements.

Integration

� Integrate rail crossing preemption signals and traveler advisory signs and a computer system
and display at the East Peoria Public Safety building, installed by others, into a highway-rail
interface system.

� Assure that hardware and software for the ITS field components will work smoothly together to
satisfy overall system specifications.

� Extract data from portable traffic management systems and non-intrusive detector stations,
into plain text displaying the current traffic conditions.

� Integrate communications components into the network management system software.

Support

� Document equipment interfaces and connections.
� Maintain configuration management.  This includes all as-built information on physical

placement; wiring schematics; connectors and cross-connections; equipment inventory by part
number, location, and serial number; and software documentation including setups and
version numbers.

� Update and configure software upgrades.
� Align non-intrusive vehicle detectors and validate the data being supplied.
� Develop methods and procedures (write test plans and identify test equipment) to verify that

the equipment is installed properly, satisfies the required performance requirements, and
functions as specified in the contract documents.

The Contractor shall provide services to IDOT during the project, including the activation,
configuration and testing of all commercial off-the-shelf (COTS) software and integration of all ITS
devices included in the project into their respective subsystems.   In addition, the Contractor shall
also produce detailed subsystem schematics for the project, and shall develop test programs as
described in this specification.  As part of this work, the Contractor shall coordinate closely with
the Department and the ITS Design Consultant throughout the multiple construction contracts in
the project.
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ITS Standards

Per FHWA requirements, the Equipment Integrator shall be responsible for developing and
presenting an ITS Standards Plan on how compliance with the National Transportation
Communications for ITS Protocol (NTCIP) standards for the intended ITS field elements and
devices will be achieved.  This will require that the Equipment Integrator use the general
requirements outlined in the Specifications and Special Provisions to prepare and submit a
proposal that would present detailed information as to which specific NTCIP standards are being
implemented, their applicable conformance groups and data objects as well as their associated
range values that will be provided to meet the procurement requirements.  The ITS Standards
Plan shall be based on all NTCIP standards for communications to field devices and for center-to-
center communications that have been published and approved by the Standards Development
Organizations (SDO’s) as of February 1, 2003.

The ITS Standards Plan shall specifically include and identify the NTCIP standards and protocol
stacks that are being used in the message transmission for center-to-field and center-to-center
applications and the major protocols (conformance levels) that are supported at each level in the
protocol stack.  The ITS Standards Plan shall also include and clearly identify the manufacturer
specific MIB extensions (objects or messages) that go beyond the NTCIP standards and how
these manufacturer specific MIB extensions or features will be supported without conflicting with
the standardized implementations.  These manufacturer specific MIB extensions shall also be
supplied to the Department in ASCII format on both a 3.5-inch floppy disk(s) and a CD-ROM.  The
Department reserves the right to provide this documentation to other parties who may be
contracted with the Department in order to provide overall system software and integration of
subsystems.  Additionally, the ITS Standards Plan shall also include and identify the acceptance
testing procedures that have or will be used to test specifically for NTCIP compliance.  (If the ITS
elements or devices have been tested for NTCIP compliance previously, the Equipment Integrator
shall provide the Department with written documentation of the testing and results.  If the ITS
elements or devices have not been tested for NTCIP compliance previously, the Equipment
Integrator shall include and identify all the necessary testing in order to verify compliance with the
NTCIP standards.)

The ITS Standards Plans shall be submitted for approval by the Engineer within 30 days of
contract award and prior to proceeding with the procurement and delivery of any ITS equipment.
The ITS Standards Plan will provide the opportunity for the Department and the Equipment
Integrator to reach a joint consensus on the appropriate level of NTCIP implementation and
standards testing and compliance as well as identify and address any NTCIP standards related
issues that may be unique to this procurement.  The Equipment Integrator will then be responsible
for applying and implementing the approved ITS Standards Plan to this ITS deployment.

Attend Integration Meetings with the Engineer

The Contractor shall attend bi-weekly integration meetings during the construction season and bi-
monthly meetings during the winters.  These meetings may be held at the IDOT District 4 office,
the Project office, the Contractor’s office or some other site in or near the project area.  The
primary purpose of these integration meetings is to coordinate and schedule ITS testing and
integration work among the construction contracts and contractors, and to coordinate the ITS
activities in the supply contracts with the facilities’ owners.
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Coordination and testing services shall also be available during the field assembly and testing
phases of the project.  The Contractor retains the responsibility for developing shop drawings and
receiving approval of the Engineer prior to cross-contract testing and the integration of field and
office components.  The integration meetings shall also serve as a forum for project management
at which issues can be discussed and resolved between the concerned parties.  The Engineer
may cancel a bi-weekly or bi-monthly integration meeting if he believes that it is not necessary.

At a minimum, the Contractor’s project manager shall attend all integration meetings held.  In
addition, technical support personnel shall attend as required, including representatives of
suppliers and subcontractors who are involved in issues requiring resolution at the integration
meetings.

The integration meetings shall be held until the ITS System Acceptance milestone is reached.

Prepare Detailed System Schematics Required to Cross Bid Item Boundaries

Most bid items for ITS components in the multiple construction contracts involved in the
reconstruction of I-74 include detailed schematic submittal requirements.  Many of the bid items
interrelate with each other.  All supply bid items associated with the ITS shall be delivered in the
following packages, along with detailed system schematics showing interfaces and connections:

� CCTV subsystem components and equipment
� Optical Fiber Communications subsystem components and equipment
� Wireless Communications subsystem components and equipment
� Network Communications subsystem components and equipment

All of the items in a package shall be submitted at the same time.  For those items that overlap
(i.e., are included in more than one of the packages), the item only needs to be submitted once
with the first package, provided that no modifications are required for the remaining packages.
However, informal submittals may be made during the integration meetings in discussions
concerning specific equipment or components.

Performing System Tests that Cross Bid Item Boundaries

Most ITS items in this project require an Operational Standalone Test, designed to verify that
each major item has been installed and is functioning properly.  After completing all Operational
Standalone Tests and developing and gathering documentation for ITS subsystems installed, the
Contractor shall design, submit, obtain approval for and conduct a System Acceptance Test to
verify that all system hardware is operating as designed.  The System Acceptance Test thus
requires testing of items by the Contractor that crosses bid item boundaries.  In addition, many of
the Operational Standalone Tests require prior completion of bid items in other contracts before
they can be completed.

System Acceptance Test

At the beginning of the test, all project equipment will be inspected by the Engineer and the ITS
Design Consultant, and the Contractor shall perform an equipment verification to determine if all
of the equipment is operational, conducting abbreviated versions of the Operational Standalone
Tests to verify that the equipment is operational and has communications with the IDOT
Communications Center (CC).
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In addition, the Contractor shall fully configure the field and office equipment for use in its
particular subsystem, including electronic identification of specific devices, entry of appropriate
parameters, and population of any required databases.

When all of the equipment is operational, a 30-day observation period will begin.  Within this
period, the Engineer and his designees shall have access to the equipment for the purpose of
activating the application software.  The Engineer or his designee shall periodically check the
operational state of the equipment during this period.  If any failures are identified, the Contractor
will be informed of the problem and shall be required to correct the deficiency.  If any equipment
becomes non-operational, the 30-day observation period shall be suspended until repairs have
been made.  Once all equipment is operating properly, the 30-day observation period will restart.

At the successful conclusion of the 30-day observation period, the operational status of each
component will be determined.  If everything is fully operational at that time, the system
acceptance test shall be considered complete and the ITS System Acceptance Test milestone
shall be considered to be reached.

Documentation

The Contractor shall provide the Engineer with five copies of a Close-Out Plan that documents the
completion and results of the ITS System Acceptance Test and the satisfactory completion and
integration of all ITS components in their final location.

The Contractor shall provide the Engineer with a minimum of five copies of all manufacturers’
documentation for all equipment to be supplied in this Contract, including all operations,
maintenance, software support, and protocol descriptions available from the manufacturer.  In
addition, the Contractor shall deliver all documentation requested in the individual item
specifications.

The Contractor shall also provide the Engineer with a minimum of three copies of typed or drafted
documentation showing the correct hardware (dip switch settings, jumper positions, etc.) and
software adjustable configurations for all equipment utilized in the project, and charts detailing the
pin-outs of all cable assemblies and actual interconnection of all system components.

All documentation shall be delivered prior to the start of the training sessions.

Training

After delivery of the documentation and installation of the equipment, the Contractor and/or
manufacturer’s representatives for the maintenance of all supplied equipment for the project shall
conduct a training course.  The manufacturer’s representative shall be fully knowledgeable
concerning operation and maintenance of the equipment and how it is being used in the system.

The Contractor shall provide training consisting of a minimum of 42 hours.  No more than 7 hours
of training shall be scheduled for a given day.  Attendance at the training course will be by no
more than 10 personnel in any given session.  The training course shall be held at a facility to be
provided by the Engineer. The Contractor shall be responsible for supplying all required
audiovisuals and test equipment.
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Training shall focus on the operation and maintenance of all system equipment.  The training shall
also include procedures for using all of the test equipment to be supplied as part of the system
support material.  The training shall focus on the configurations of all equipment, isolating
problems and restoring and repairing the systems.  Setup and use of all manufacturer supplied
software programs shall be covered in the sessions.  Component level maintenance, down to the
circuit board level, is generally not required for these sessions.  However, the training courses
should provide information on how to “swap out” failed components with spares.

The Contractor shall submit a syllabus of the training course that specifies the topics to be
covered during each day.  The Engineer shall be provided the syllabus a minimum of one week’s
notice prior to the scheduling of any training courses.  The Engineer must approve the syllabus at
least one week prior to starting any training courses and the Engineer reserves the right to modify
the training schedule as appropriate.

Training shall have been completed prior to the end of system acceptance and may be scheduled
during the 30-day observation period in the system acceptance test period.

Method of Measurement

System Implementation, Equipment Integration and Support shall be measured for payment on a
lump sum basis, which shall be payment in full for the complete complement of all labor, services,
products, equipment, materials, wireless voice communication equipment and service charges
from the Department’s CC to field elements to be tested, along with their implementation, testing,
and associated documentation and training furnished in accordance with the specifications.

Basis of Payment

The lump sum price bid for SYSTEM IMPLEMENTATION, EQUIPMENT INTEGRATION AND
SUPPORT shall be paid in accordance with the following schedule:

� Ten (10) percent shall be paid at the end of each three-month period (quarterly) occurring
during the first twenty-four (24) months of the contract, for a total of eight (8) payments
during this period.

� Ten (10) percent shall be paid at the end of the next six (6) month period occurring
following the first twenty-four (24) months of the contract.

� The remaining ten (10) percent shall be paid at contract completion.

PRESTAGE SITE CONSTRUCTION MEETINGS

Effective June 1, 1992

This work shall consist of meetings with all concerned parties prior to each construction stage.
The meetings shall be set up and conducted by the Contractor and shall include all
Subcontractors connected with the particular stage.  The Department’s project staff and all
concerned parties, as directed by the Engineer, shall be invited to attend.
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The meetings are intended to help improve the coordination and quality of construction, personnel
safety on the project site, and safety of the traveling public.

At each meeting, the Contractor shall indicate the current construction schedule for the particular
stage, discuss maintenance of traffic, traffic control, project site personnel safety, compliance with
the plans and specifications including quality construction, and all other pertinent subjects.
Minutes of the meetings will be taken by the Resident Engineer and distributed to those persons
in attendance.

The prestage site construction meetings will not be paid for separately but shall be included in the
cost of the traffic control item(s) in the contract.

SEEDING, MINOR AREAS

Effective July 1, 1990 Revised July 1, 1994

Seeding and fertilizing shall be done in accordance with Article 250 of the Standard Specifications
except for the following revisions:

All areas disturbed by the work performed shall be seeded and fertilized.  The materials may be
purchased locally and placed as directed by the Engineer.

The estimated area is approximately 0.30 hectare (0.20 acres).  The seed mixture shall be applied
at 110 kg/ha (100 pounds/acre).  The mixture shall be one that contains a high percentage of
Kentucky Blue Grass.  All seeds shall meet the purity and noxious weed requirements of Article
1081.04 of the Standard Specifications, and be approved by the Engineer.

The fertilizer nutrients shall be applied at a rate of 300 kg (270 lbs.) of actual nutrients per hectare
(acre).  The fertilizer furnished shall be ready mixed material having a ratio of (1-1-1).

The Contractor shall provide the Engineer with the test results from the seed container and the
chemical analysis of the fertilizer nutrients.

The seed and fertilizer will not be measured for payment but will be considered included in the
cost of TRENCH AND BACKFILL FOR ELECTRICAL WORK; TRENCH AND BACKFILL FOR
ELECTRICAL WORK (SPECIAL); DRILLED SHAFT CONCRETE FOUNDATIONS; CONCRETE
FOUNDATION, TYPE A; CONCRETE FOUNDATION, TYPE D; CONCRETE FOUNDATION,
TYPE 1; CONCRETE FOUNDATION, TYPE E 36 IN DIAMETER; CONCRETE FOUNDATION,
TYPE E 900MM DIAMETER; CONCRETE FOUNDATION, TYPE E 750MM DIAMETER; HEAVY-
DUTY HANDHOLE; CONCRETE HANDHOLE; CONCRETE DOUBLE HANDHOLE;
COMMUNICATIONS VAULT; COMMUNICATIONS CABINET AND EQUIPMENT, and INSTALL
STATE-FURNISHED COMMUNICATIONS TOWER.
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CONDUIT, PUSHED OR TRENCHED

Effective October 1, 1991 Revised January 1, 1998

This work shall consist of furnishing and installing conduit under an existing roadway, driveway, or
sidewalk, or trenched into the ground.  The Contractor may substitute coilable polyethylene
conduit of equal size.

In urban areas where the existing pavement is to be overlaid, if utility conflicts or other
circumstances make a push impossible, then the Engineer may direct the Contractor to saw cut
the pavement to install the conduit.  This work shall consist of using a wheel saw to cut a 100 mm
(4”) wide cut through the pavement and installing the conduit just below the pavement structure.
The Contractor shall then backfill the cut with an approved bituminous concrete mixture.  This
work shall be performed before any rotomilling or overlaying of the pavement.  The work of saw
cutting the pavement and backfilling the cut will be paid for according to Article 109.04 of the
Standard Specifications.

Basis of Payment.  This work will be paid for at the contract unit price per meter (foot) for
CONDUIT of the size and type specified, which price shall be payment in full for furnishing and
installing the conduit and fittings complete.

TEMPORARY TRAFFIC SIGNAL INSTALLATION

Effective March 2, 1992 Revised October 15, 2001

Description.  This work shall consist of furnishing, installing, maintaining, and removing a
temporary traffic signal installation which shall include a 3.6 m (12 ft.) traffic signal post with base,
two signal heads 3 or 5 sections with 300 mm (12 ft.) lenses as required by the Engineer), a
portable traffic signal post foundation, and enough traffic signal cable to keep the signals
operational.  This work shall also include relocating the installation as required within the same
quadrant of the intersection where originally installed as construction staging requires.

Materials.  Materials shall meet the requirements of Sections 1078.01 and 1077.01.

Maintenance Procedures.  The maintenance procedures shall meet the requirements of Article
802.07.

Basis of Payment.  This work will be paid for at the contract unit price per each for TEMPORARY
TRAFFIC SIGNAL INSTALLATION, which price shall be payment in full for all materials,
equipment and labor necessary to install the temporary traffic signals as described above,
maintain the same until the new signals are in operation, relocate as required by construction
staging, and remove the temporary traffic signal installation.  Each installation will be paid for
separately, except for relocation within a quadrant as noted above.  Sixty percent of the bid price
will be paid following approval of each installation.  The remaining 40 percent will be paid
following removal of each installation.
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COMPLIANCE WITH LOCAL LAWS, ORDINANCES AND REGULATIONS (CITY OF PEORIA)

Effective May 16, 2002 Revised May 28, 2002

This project is located within the City of Peoria.  The Contractor is advised to coordinate with the
City of Peoria to determine the requirements for the construction of parking lots, placement of
trailers, material storage, staging areas, work areas outside the right-of-way.

The Contractor may contact the City of Peoria Planning and Growth Management Department,
which is located in Room 402 of the Twin Towers Mall at (309) 494-8600, to discuss proposed
improvements located outside the right-of-way.  The City of Peoria holds One Stop meetings on
Mondays at 1:30 p.m. in City Hall Room 400 or 404 where Contractors can present their proposed
improvements which are located outside the right-of-way to the appropriate departments.
Contractors should contact the Planning and Growth Department to be placed on the One Stop
meeting agenda.

The storage or staging of any materials or equipment on the public right of way outside of the I-74
access control limits must be coordinated with the City of Peoria. The Contractor shall contact
James Baumann (494-8826) or Al Schnieder (494-8833) with the City of Peoria prior to the start of
any work involving staging/storage of equipment and/or materials in these areas.

COMPLIANCE WITH LOCAL LAWS, ORDINANCES AND REGULATIONS (CITY OF EAST
PEORIA)

Effective May 16, 2002 Revised June 6, 2002

This project is located within the City of East Peoria.  The Contractor is advised to coordinate with
the City of East Peoria to determine the requirements for the placement of trailers, material
storage, staging areas, work areas outside the right-of-way.

The Contractor may contact the City of East Peoria Public Works Department, which is located at
2232 East Washington Street, East Peoria, IL to discuss the use of the areas located outside the
right-of-way.

The storage or staging of any materials or equipment on the public right of way outside of the I-74
access control limits must be coordinated with the City of East Peoria. The Contractor shall
contact Mr. Rick Jeremiah, Director of Public Works at 309-698-4716, prior to the start of any
work involving staging/storage of equipment and/or materials in these areas.
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OVERSIZED LOADS

Effective May 17, 2002

The Contractor is advised that the Department have restrictions on the movement of oversized
loads at night and on weekends.  The Contractor may be required to stage loads in the Peoria
area during daylight hours.  The Contractor may be required to use additional escort vehicles
when transporting oversized loads from the staging area to the job site at night.  The Contractor
may contact Stan Paulis at (217) 785-8967 regarding requirements for transporting oversized
loads.  No additional compensation will be considered because of these requirements.

EQUIPMENT OPERATIONS

Effective July 10, 2002

The Contractor is advised that the Federal Aviation Administration (FAA) has guidelines related to
the height of objects in the vicinity of airport runways.  Due to the proximity of the Greater Peoria
Airport, booms for cranes and similar equipment that are utilized on the project shall not exceed
the maximum allowable heights stipulated by the FAA.

When performance of the work requires such equipment, the contractor shall comply with all
applicable FAA requirements.  The contractor shall submit completed FAA Form 7460-1, “Notice
of Proposed Construction or Alteration” to the Air Traffic Division of the FAA Regional Office if the
height of the equipment exceeds the limitations outlined in Title 14 of the Code of Federal
Regulations CFR Part 77

For additional information and copies of Form 7460-1, the contractor may contact:

Federal Aviation Administration
Great Lakes Regional Office
Air Traffic Division, AGL-520
2300 East Devon Avenue
Des Plaines, IL 60018
847-294-7568

Forms are also available on the FAA website:  www.faa.gov/ats/ata/ata400/oeaaa.html

A listing of the documents which may be applicable is as follows:
� Title 14 of the Code of Federal Regulations CFR Part 77
� FAA Form 7460-1, Notice of Proposed Construction or Alteration
� Instructions for completing the FAA Form 7460-1
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RIGHT OF WAY RESTRICTIONS

Effective February 5, 2002

The Contractor will be required to secure and provide parking off the public right-of-way for
worker’s vehicles.

PROGRESS SCHEDULE

Effective May 29, 2002

Description.  This work shall consist of preparing, revising and updating a detailed progress
schedule based upon the Critical Path Method (CPM).    This work shall also consist of performing
time impact analysis of the progress schedule based upon the various revisions and updates as
they occur.

Format.  The schedule format shall contain the following:

(a) Project Name:  (Optional)
(b) Planning Unit:  Days (calendar)
(c) Number/Version:  Original or update number
(d) Start Date:  Not later than ten days after execution of the contract.
(e) Must Finish Date:  Contract completion date(s)
(f) Project Title:  Contract number
(g) Company Name:  Contractor’s Name

Calendars.  Completion Date Contracts.  The base calendar shall show the proposed working
days of the week and the proposed number of work hours per day.

Schedule Development.  The detailed schedule shall incorporate the entire contract time.  The
minimum number of activities shown on the schedule shall represent the work incorporating the
pay items whose aggregate contract value constitutes 80 percent of the total contract value.
These pay items shall be determined by starting with the pay item with the largest individual
contract value and adding subsequent pay item contract value and adding subsequent pay item
contract values in descending order until 80 percent of the contract value has been attained.  Any
additional activities required to complete the contract beyond 95 percent and any additional
activities required to maintain the continuity of the schedule logic shall also be shown.

The following shall be depicted in the schedule for each activity:

(a) Activity Identification (ID) Numbers.  The contract shall utilize numerical
designations to identify each activity
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(b) A description of the work represented by the activity (maximum forty-five
characters).  The use of descriptions referring to a percentage of a multi-element
item (i.e., construct deck 50%) shall not be used.  Separate activities shall be
included to represent different activities of multi-element items (i.e., forms,
reinforcing, concrete, etc.).  Multiple activities with the same work description shall
include a location as part of the description.

(c) Proposed activity duration shall be shown in whole days.  The Contractor shall
provide production rates to justify the activity duration.  Schedule duration shall be
contiguous and not interruptible.

The schedule shall indicate the sequence and interdependence of activities required for the
prosecution of the work.

Total Float shall be calculated as finished float. The Contractor shall not sequester float by
calendar manipulation or extended duration.  Float is not for the exclusive use or benefit of either
the Department or the Contractor.

Tabular Reports

(a) The following tabular reports will be required with each schedule submission:

(1) Classic Gantt
(2) Network Diagram

(b) The heading of each tabular report shall include, but not be limited to, the project
name, contract number, Contractor name, report date, data date, report title and
page number.

(c) Each of the tabular reports shall also contain the following minimum information for
each activity.

(1) Activity ID
(2) Activity Description
(3) Original Duration (Calendar Day)
(4) Remaining Duration (Calendar Day)
(5) Activity Description
(6) Early Start Date
(7) Late Start Date
(8) Early Finish Date
(9) Late Finish Date
(10) Percent Complete
(11) Total Float
(12) Work performed by DBE Subcontractor and Trainees shall be shown in the

Gantt Report

(d) Reports shall be printed in color on 600 mm (24 in.) x 900 mm (36 in.) (minimum)
size sheets.  The Classic Gantt shall show all columns, bars, column headings at
the top, time scale at the top and shall show relationships.
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Submission Requirements.  The initial schedule shall be submitted prior to starting work but no
later than five calendar days after execution of the contract.  Updated schedules shall be
submitted according to Article 108.02 except that as a minimum, updated schedules will be
required at the 25, 50 and 75 percent completion points of the contract.

For every schedule submission, the Contractor shall submit to the Engineer, four plots of the
schedule.  When reviewed and approved by the Engineer, the schedule will be the approved initial
or revised progress schedule for the contract.  The approval will be documented by the Engineer
on a corresponding plot of the schedule, and returned to the Contractor.

Four copies of each schedule submission shall be printed in color on 600 mm (24 in.) x 900 mm
(36 in.) (minimum) size sheets showing all columns, bars, column headings at the top, time scale
at the top and showing relationships.

The schedule shall indicate the critical path to contract completion.  Only one controlling item shall
be designated at any point in time on the schedule.

Basis of Payment.  This work will not be paid for separately, but shall be considered as included in
the cost of the various items of work in the contract.

PROSECUTION OF WORK

Effective April 19, 2002

In order to assure the timely completion of the work involved in this project, it may be necessary
for the Contractor to work extended work hours.  Any expenses incurred by the Contractor in
order to comply with this special provision will not be paid for separately, but shall be included in
the contract price.

SIGN FACE

Effective July 3, 2002

Materials
Use of sign face materials shall conform with Section 1091 of the Standard Specifications except
as follows:

On fully access-controlled sections of highway (freeways or expressways) all reflectorized signs,
and supplemental panels, except green and yellow guide signs and blue general service signs
shall be fabricated using faces of Type A or AP retroreflective sheeting.  Green guide sign faces
and blue general service sign faces shall be fabricated using Type A retroreflective sheeting.
Yellow guide sign faces shall be Type AA prismatic retroreflective sheeting.
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All borders, legends, shields and such features on supplemental panels which may be attached to
the green and yellow guide signs and blue general service signs shall be fabricated with Type AA
prismatic retroreflective sheeting produced by the same manufacturer of the sign facing.  This
shall apply to the mainline, ramp, crossroad interchange approach directional signing, route
markers, and all signs within the interchange.

Type A retroreflective sheeting shall be used on the face, border, and legend of new bridge-
mounted street name signs.

All Type A retroreflective sheeting and Types AA and AP prismatic retroreflective sheeting shall
be in accordance with IDOT material specifications T-14-01 and T-36-01, respectively.

TRENCH BACKFILL, SPECIAL

Effective January 1, 2002 Revised July 11, 2002

Description.  This work shall consists of furnishing fine aggregate or controlled low-strength
material (CLSM) at the contractor’s option for backfilling material for all trenches made in the
subgrade of the proposed improvement and all trenches outside of the subgrade where the inner
edge of the trench is closer than 600 mm (2 ft) to the edge of the proposed pavement, stabilized
sub-base, shoulder, curb, or sidewalk.

This work also includes the disposal of the surplus excavated material which is replaced by the
trench backfill.  Such disposal shall be made according to Article 202.03.

When trench backfill is used, this work will be completed in accordance with Article 208 of the
Standard Specifications, except otherwise noted herein.

When CLSM is used, this work shall be completed in accordance with Check sheet entitled
“CONTROLLABLE LOW-STRENGTH MATERIAL (CLSM),” except as otherwise noted herein.
The paragraph entitled “ Proportioning.” shall be revised as follows:

Proportioning.  When CLSM is used for trench backfill, the mix shall be District 4 Mix A or B and
yield approximately one cubic meter (cubic yard).

District 4 Mix A District 4 Mix B
Portland Cement 56 kg (94 lb) 15 kg (25 lb)
Fly Ash – Class C or F - 74 kg (125 lb)
Fine Aggregate – Saturated
Surface Dry 1602 kg (2700 lb) 1483 kg (2500 lb)

Water 143 (29 gal) 143 (29 gal)
Air Content 15-25% 15-25%
Darafill or equivalent 1 pouch 1 pouch

Method of Measurement. Regardless of whether trench backfill or CLSM is used, this work shall
be measured in accordance with Article 208.03 of the Standard Specifications.
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Basis of Payment.  This work will be paid for at the contract unit price per cubic meter (cubic yard)
for TRENCH BACKFILL, SPECIAL

GEOTECHNICAL FABRIC FOR GROUND STABILIZATION

Effective March 1, 2002

The fabric shall be a woven geotextile fabric conforming to Article 1080.02 of the Standard
Specifications.

TEMPORARY EROSION CONTROL

Effective April 19, 2002

No hay or straw bales shall be allowed for temporary ditch checks, perimeter erosion barrier, or
inlet and pipe protection.

CONCRETE DOUBLE HANDHOLE

Effective January 1, 2002 Revised June 6, 2002

This work shall consist of furnishing the materials and constructing a handhole in accordance with
the applicable Articles of Section 814 and 1059 of the Standard Specifications with the following
modifications:

The lift ring for the cover shall consist of a solid closed ring of stainless steel at least 10mm (3/8
inch) in diameter. The lift ring shall be attached to the cover by a loop of stainless steel at least 10
mm (3/8 inch) in diameter. The lift ring and loop shall be recessed in the cover.

The lid shall be marked with the legend "ELECTRIC".

Pre-cast handholes are not allowed.

All surplus materials shall be disposed of by the Contractor outside the job limits.

Basis of Payment: This work will be paid for at the contract unit price each for CONCRETE
DOUBLE HANDHOLE, which price shall be payment in full for all labor, materials, and equipment
required to provide the handhole described above as well as any necessary excavating,
backfilling, disposal of unsuitable materials, and furnishing all materials within the limits of the
handhole.
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CONCRETE HANDHOLE

Effective January 1, 2002 Revised June 6, 2002

This work shall consist of furnishing the materials and constructing a handhole in accordance with
the applicable Articles of Section 814 and 1088 of the Standard Specifications with the following
modifications:

The lift ring for the cover shall consist of a solid closed ring of stainless steel at least 10mm
(3/8 inch) in diameter. The lift ring shall be attached to the cover by a loop of stainless steel at
least 10 mm (3/8 inch) in diameter. The lift ring and loop shall be recessed in the cover.

The lid shall be marked with the legend "ELECTRIC".

Pre-cast handholes are not allowed.

All surplus materials shall be disposed of by the Contractor outside the job limits.

Basis of Payment: This work will be paid for at the contract unit price each for CONCRETE
HANDHOLE, which price shall be payment in full for all labor, materials, and equipment required
to provide the handhole described above as well as any necessary excavating, backfilling,
disposal of unsuitable materials, and furnishing all materials within the limits of the handhole.

SERVICE INSTALLATION, TYPE B

Effective January 1, 2002 Revised August 22, 2002

This work shall be in accordance with Section 805 and 1086 of the Standard Specifications except
as modified herein.

Galvanized steel conduit shall be used for the service riser.  The use of PVC conduit will not be
allowed.

The service disconnect enclosed shall be a stainless steel, weatherproof NEMA 4X enclosure that
meets the following specifications:

60-Ampere Fused Disconnect Switch:  The fused disconnect switch shall be single-throw, three-
wire (two poles, two fuses, and solid neutral).  The switch shall provide for locking the blades in
either the “On” or “Off” position with one or two padlocks and for locking the cover in the closed
position.  The fuses shall be cartridge fuses and contacts shall be rated 60 amperes, 240 volts
and included with the disconnect installation.
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The Department will furnish all padlocks.

Basis of Payment:

This work will be paid for at the contract unit price each for SERVICE INSTALLATION, TYPE B
which shall be payment in full for all labor, equipment, and materials required to provide the
electrical service installation described above, complete.

LOCATION OF UNDERGROUND STATE MAINTAINED FACILITIES

Effective January 1, 2002 Revised February 11, 2002

The Contractor shall be responsible to locate existing IDOT electrical facilities prior to performing
any work at his/her own expense if required.  The Contractor shall also be liable for any damage
to IDOT facilities resulting from inaccurate locating.

The Contractor shall also be responsible for locating and providing protection for IDOT facilities
during all phases of construction.  If at any time, the facilities are damaged, the Contractor shall
immediately notify the Department and make all necessary arrangements for repair to the
satisfaction of the Engineer.

SUPPORT EQUIPMENT AND MAINTENANCE

Effective October 11, 2002

Description

Under this item the Contractor (also referred to as the Equipment Integrator) shall furnish system
support.  Test equipment, replacement assemblies or modules, and routine maintenance shall be
included.

The Contractor will provide three types of support: test equipment, replacement modules to
replace failed components, and technicians that will maintain the operational quality of the system
during the project period.  Before the end of the Contract, this equipment shall be turned over to
the Engineer as new and in full working condition.

The Contractor shall maintain the equipment installed or modified under this contract, in its as-
installed condition, for the duration of this contract.  This maintenance shall be provided as routine
or scheduled maintenance.

The work shall include all travel to and from the Department’s District 4 Communications Center
(CC) Node and the other four (4) Node locations for routine system checks or to a field location in
response to a call from the Engineer, or his or her designated representative.  Subsequent
troubleshooting, diagnosis, telephone or power company interface, assessment of damage, repair
or replacement of components, and all other services described in this specification shall be a part
of this work.
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Requirements of this Section are based and described on two work scenarios:  period of
roadway/structural construction activity (construction), and periods with no such construction
activity (non-construction).

Materials

Test Equipment

Unless otherwise specified, one (1) unit of each of the following test equipment shall be furnished.
Probes and test leads shall be furnished with each unit as applicable.  Battery operated
equipment shall be furnished with batteries.  Equipment that operates from rechargeable batteries
shall be furnished with a battery charger and two (2) packs of rechargeable batteries.

All test equipment shall be available to the Engineer for use as a part of implementing the project
work.

1) Digital Multimeter - True RMS

A digital multimeter meeting the following requirements shall be provided:

� Display:   3 1/2 Digit LCD
� Autoranging
� Input resistance: 10 M ohms
� Overload Protection
� Basic Accuracy: 1%

True RMS response

The following functions shall be provided:

� DC Voltage Ranges: 400 mV to 1000 Volts
� AC Voltage Ranges: 400 mV to 750 Volts
� AC Current Ranges: 4 mA to 10 A
� DC Current Ranges: 4 mA to 10 Amps
� Resistance Ranges: 0 ohms to 40 M ohms
� Capacitance Ranges: 4 nF to 40 uF
� Frequency Ranges : 100 Hz to 1 MHz

Bit-Error - Rate Test

� Data Rates from 32kbps to 2.048 Mbs
� Multiple synchronous data test patterns, including ANSI T1.403 long user patterns.
� Test signaling and VF performance of individual DS0s
� Handle AMI and B8ZS line coding
� Handle multiple framing formats

2) Dual Trace Digital Oscilloscope
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A portable oscilloscope meeting the following specifications shall be provided:

� 100 MHz bandwidth, analog and digital
� Sampling rate: 40 ms/s
� Vertical Sensitivity: 2mV
� Vertical Resolution: 8 bits
� Record length: 1 Kbytes
� Serial Interface: RS-232
� AC Operation
� Four (4) 1X/10X switchable probes shall be included

3) Portable Video Monitor

A portable video monitor shall be provided meeting the following specifications:

� Portable unit with carrying handles
� Screen size 150 to 230 mm
� NTSC color video input and display
� Resolution: > 600 lines
� Input impedance: 75 ohms
� Input connector: BNC

4) Video Pattern Generator

A portable video generator shall be provided meeting the following specifications:

� NTSC color video generator
� RF and composite video outputs
� 10 or more video patterns
� Horizontal and vertical sync outputs

5) Optical Power Meter and Source (provide 2 of each) - (May be supplied as separate or
integrated components)

An optical power meter and source shall be provided meeting the following specifications:

Source:

� Launch Power: -15 dBm into 9.5 um fiber
� Operates at both 1310 nm and 1550 nm
� Uses FC connector
� Equipped with rechargeable batteries and charger
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Power Meter

� Calibrated measurement at 850, 1300, and 1550 nm.
� Uses FC connectors
� Measures power from +5 dBm to -40 dBm
� Includes sample and hold measurement function
� equipped with rechargeable batteries and charger

6) Notebook Computer (provide 2)

Two (2) notebook computers with padded carrying case shall be provided that meet the following
specifications:

� Processor: Pentium 4
� Processor Speed: 2.4 GHz or higher
� Screen: XVGA dual-scan color with 2 Mbytes video memory
� Keyboard: Full function enhanced with a minimum of 82 keys
� Ports: Parallel, RS-232 serial and PS/2 mouse, USB 2.0 and IR port
� RAM: 512 Mbytes
� Floppy disk drive (internal): 3-1/2"
� Hard disk drive: 20 GB
� Operating system: Windows 2000
� Battery Capacity: Minimum of 2.5 hours on full charge

7) Optical Time Domain Reflectometer

An optical time domain reflectometer (OTDR) shall be supplied satisfying the following
specifications:

� Measure backscatter loss at 1300 nm
� Identify anomalies from 10m to 20km
� Records backscatter response on a 3-1/2 floppy disk
� Includes two copies of licensed software

Operational Support Equipment

The operational support equipment shall meet the requirements set forth in the referenced special
provisions included in these Contract Documents.  All support equipment furnished under this
item shall be identical to the equipment furnished and installed under the referenced contract
items specified herein.
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The Contractor shall furnish the following operational support equipment:

Code
Number Item Description Unit Quantity Comments

#4001342
Closed Circuit
Television Dome
Camera

Each 2

#4001357 Data Network Port
Adapter Each 2

#4001371
Fiber Optic Link
(Closed Circuit
Television)

Each 1

#4001376 Microwave Link,
2XDS-1 Each 2

#4001834 Wireless Node, IEEE
802.11B Each 2

X0322872 Microwave Detector
Special Each 2

N/A Monitor, 20” Each 1
20” Monitor as specified in
Special Provision
#4001350

N/A DS1/10 BaseT
Converter/Router Each 2

DS1/10BaseT
Converter/Router as
specified in Special
Provision #4001350

N/A PLAR card Each 2
PLAR card as specified in
Special Provision
#4001350.

N/A Notebook Computer Each 1

Additional notebook
computer meeting the
specifications listed
elsewhere in this Special
Provision (provide 3 total)

N/A CODEC Each 2

CCTV camera video
encoder/ decoder as
specified in Special
Provisions #4001376 and
#4001350

All materials and equipment shall comply with the Special Provisions in the existing contract that
describe them.
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Warranty

The hardware and software components of the ITS devices and subsystems shall be under
warranty for the entire duration of construction of the I-74 Reconstruction Project or as specifically
called out in the Specifications and Special Provisions.  This shall include any free software
updates and technical support as it relates to the proper operations and functions of the ITS
devices and subsystems.  As such, any software corrections or required modifications shall be
furnished to the Department and its partner agencies at no additional cost during this warranty
period.  Any third-party hardware and software warranties for the ITS devices and subsystems
shall also be provided to the Department and its partner agencies.  In addition, a software
license(s) for all software associated with the ITS devices and subsystems shall also be provided
to the Department and partner agencies.

The Contractor shall provide replacement hardware and equipment that is form, fit, and
functionally interchangeable with the original equipment.  The replacement equipment shall meet
or exceed all original equipment specifications.  The replacement hardware and equipment shall
be furnished with a 2-year, manufacturer’s replacement warranty.

The Contractor shall maintain an inventory and status of all equipment and hardware being
repaired, including modules returned to the manufacturer.

This information shall be maintained in the form of an Engineer-approved log or database (with
report function) as follows:

� original work order number
� manufacturer
� type of module
� manufacturer’s part number
� serial number
� symptoms
� cost/value
� date removed from service
� date returned to the depot for repair
� method of shipment and tracking numbers
� expected date of return
� actual date of return
� description of and results of acceptance testing
� final disposition of module

The Contractor shall maintain the operational support equipment described under this item.  This
support shall include all necessary equipment storage, calibration, and repairs.  This equipment
shall be available for inspection and testing by the Engineer during normal weekday working
hours.  Minor hardware items and cleaning materials are considered to be included in this unit
price and will not be paid for separately.

The Contractor shall provide calibrated test equipment for this project.  This equipment shall be
calibrated at a calibration laboratory with field traceable secondary standards.  During the course
of this contract, the Contractor shall maintain a regular calibration cycle, consistent with the
Manufacturer’s policy.
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The Contractor shall provide OSHA Safety Sheets for all chemicals used to maintain this system.

The Contractor shall provide and permanently attach to each equipment module and higher-level
assembly, a bar code identification number that links the assembly to its manufacturer, part
number and serial number.

The Contractor shall continuously ensure that the minimum quantity (number of units) of each
component identified in the operational support equipment inventory shall be available at any
time.

All hardware removed from the field as a result of malfunctions, and swapped with functioning
equipment from the operational support equipment inventory, shall be repaired by the Contractor
or under oversight of the Contractor by the equipment supplier or manufacturer through a mail-in
process.  Following repairs, the equipment shall be tested by the Contractor to ensure that it is
functioning within specifications and returned to operational support equipment inventory of spare
parts.

If the hardware cannot be repaired, the Contractor shall request authorization from the Engineer
to purchase those necessary to replenish the supplied inventory.  The request shall be made in
writing as outlined in the system support material replenishment bid item.

The operational support equipment inventory to be maintained by the Contractor shall be stored
inside and separately from other equipment belonging to the Contractor, so that it can be clearly
identified and viewed by the Engineer.  Inventory control stickers or tags including bar codes or
serial numbers shall not be switched or altered.  Electronic equipment shall be stored in a dry and
static free (grounded) environment.

Should an inspection by the Engineer reveal that the requirements of this specification are not
being met, the Engineer will make known to the Contractor, in writing, the deficiencies noted.  The
Contractor shall correct the deficiencies within 10 working days of receiving written notice of the
deficiencies.  If the deficiencies are not corrected within this period, the Engineer may institute
liquidated damages, as subsequently described.

Any equipment lost, damaged, or stolen, while in the Contractor’s possession, shall be replaced
within 90 days at no cost to the Department.

The Contractor shall deliver the operational support equipment inventory in its entirety to a
location to be specified by the Engineer, two weeks prior to the termination of the contract.  The
Contractor, under the supervision of the Engineer, will test the equipment.  During the two-week
period, the Contractor will be able to sign out equipment, with approval of the Engineer, for the
purpose of responding to repair work orders.

During certain periods, the operational system support equipment to be furnished as part of this
contract may not constitute a sufficient inventory to keep the system fully operational at any time.
The Contractor shall identify to the Engineer those components that are in short supply.  The
Contractor shall assist the Engineer in determining the cause for the shortage, such as defective
manufacturing, for the purpose of determining a corrective action.  If necessary, the Contractor
may be requested to provide a quotation for supplying additional inventory under the
replenishment bid item to correct deficiencies in the system support inventory.
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Construction Requirements

A shop drawing submittal shall be made to the Engineer that consists of descriptive literature for
each equipment item.  For operational support equipment items which are submitted as part of the
shop drawings for other items, no additional submittal is required as part of this bid item.  As a
part of the shop drawings, a pricing schedule shall be submitted which itemizes the cost of each
component to be delivered under this item.  After the warranty period, this pricing schedule shall
be used as the basis for negotiating the replacement cost for components.

A complete set of documentation including an operations manual shall be provided with each unit
of test equipment.

The Test Equipment shall be delivered to the Engineer at least thirty (30) days before the start of
the System Acceptance Test and shall be in good condition when delivered.

All operational support equipment shall be delivered to the Engineer prior to commencement of
the System Acceptance Test and shall be in new condition when delivered.

All test equipment shall be delivered in their original packages and shall be clearly marked.

To assess the effectiveness of the maintenance and to provide a basis for follow-on support,
accurate documentation is critical.  The Contractor shall maintain adequate records for the
Department to measure the costs and effectiveness of the maintenance activities.  This data will
also be used to determine the quality of the system components, plan their replacement, and
develop effective preventive-maintenance activities.

The Contractor shall maintain an inventory of all assets, including those installed in the field as
well as those stored at a centralized facility.  The Contractor shall provide configuration
management for all elements and shall provide a facility to store, service and repair equipment
modules.  The Contractor shall label each equipment module and higher level assembly with a
bar code label.

When requested by the Engineer, the Contractor shall locate and mark existing Department-
owned underground structures installed on this project, including conduit and cable.

Scheduled and Non-Scheduled Maintenance

Maintenance Staff:

The Contractor shall maintain the equipment, as specified, for a period of 24 months, following
successful completion of the ITS Operational Standalone and System Acceptance Test periods.
A maintenance supervisor shall be assigned to this project.  Except during normal vacation and
sick leave, the same individual shall be assigned this duty.  This individual must be fully qualified
in maintaining all of the included subsystems and shall be subject to the approval of the Engineer.
During periods of construction, a minimum of one hour per working day shall be spent at the
Department’s CC.  During periods of non-construction, (approximately November to March), a
minimum of one hour per week shall be spent at the Department’s CC.  During this time, the
maintenance supervisor will work with the operating personnel to review the failure list and status
of previously reported failures.  During this time, the status of all system alarms will be reviewed.
Any change of status to an alarmed state will be analyzed and diagnosed during this period of
time.
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The maintenance supervisor shall have received manufacturers’ training on all of the components
used in the system.  In addition, the Engineer will provide necessary training to the individual in
the maintenance and diagnostic capabilities of the central software.

The maintenance supervisor shall be assigned a cellular phone which shall be continuously
monitored and used by operations personnel to contact the maintenance supervisor.  The cost of
this item shall be included in the bid price for this item.

The Contractor shall maintain a sufficient staff of personnel, trained to maintain, repair, and
recondition the installed equipment.  These personnel may be employed by the Contractor,
supplied under contract with equipment suppliers, or some combination of the two.  The
Contractor shall maintain a well-equipped shop area for bench-top repair and testing of field
components.

The personnel and shop area shall be available for inspection by the Engineer or his designated
representative during normal weekday working hours.  The Contractor or his agent shall have
immediate access to all test and tuning equipment necessary for the maintenance and repair of
the project equipment.

Prior to completing the Operational Standalone and System Acceptance Tests, the Contractor
shall submit to the Engineer, resumes of supervisory personnel and technical specialists to be
assigned to the maintenance functions.  These resumes shall identify the companies employing
the individuals.  The identified personnel shall be capable of troubleshooting and repairing all
equipment furnished as part of this project.  The Contractor may be required to identify different
personnel if the individuals do not demonstrate sufficient knowledge and experience to perform
the required duties.

Weekly Progress Meetings:

The Engineer may request a meeting each week at either the Department’s CC or its field
construction office.  The Contractor shall inform the Engineer of any staff changes at this time.

Work by Others:

To ensure the operational integrity of the system, the Department reserves the right to employ
other forces (including, but not limited to, contractors and other contract engineers,
manufacturers, vendors, etc.) at any time to accomplish work or to perform diagnostic functions.
Failure of the Contractor to provide services within the time limits specified herein shall result in
the assessment of liquidated damages as specified in the next Section.  In addition to charging
liquidated damages, the cost of the work performed by others, as directed by the Department
under such circumstances (failure to provide required services), may be deducted from payments
due the Contractor.  Liquidated damages will cease when the work is complete, regardless of who
performs the work.

Failure to Complete Work on Time:

Maintenance of the system is critical to the convenience and safety of motorists using the project
area roadways and related facilities.  Any delay by the Contractor in responding to a call and
making repairs represents a loss of system benefits, a hazard to the public, and increased liability
to the Department; this results in real and measurable damages.  These damages shall be
liquidated and borne by the Contractor.
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For each working day that any repair shall remain incomplete past the time period allowed for
each item identified in Table 1, Time Allowed to Restore System Operation, the amount of
$100.00 will be deducted from any money due the Contractor, not as a penalty, but as liquidated
damages.  The damages shall be cumulative and the said amount shall apply separately to each
specified equipment item requiring repair.

In the event that the delivery of any material in short supply is delayed substantially beyond the
normal delivery time which directly results in delaying the completion of the work beyond the time
limits required by this Section, the time period in question will be extended without assessment of
engineering charges or liquidated damages.  The Contractor, however, shall demonstrate to the
Engineer that every reasonable effort to obtain the materials or suitable substitutes has been
made.  In the case of proprietary equipment for which few vendors are available, the Contractor
shall substantiate the delays in delivery by providing a copy of acknowledgment or order to the
Engineer.  The Contractor hereby agrees that the Engineer shall have the right to verify delivery
dates by contacting the vendor directly.  In the case of minor components, liquidated damages will
not be waived if the Contractor or Contractors agent must wait for a production run of minor
components that could have been ordered at the outset of the contract.  Only in unusual
circumstances will the Engineer waive liquidated damages due to the delivery time necessary to
obtain minor electronic components, unless such components can be proven to be in short supply
industry-wide.

Non-scheduled Maintenance:

Non-scheduled maintenance activities are those that cannot be scheduled in advance.  These
activities are typically associated with a failure of hardware or equipment.  The resulting actions
include the following:

Recognition of a problem:  Recognition results from observations by operations staff or alarms
built into the equipment or the network monitoring system.

Diagnosis and fault isolation:  Using test equipment or other diagnostic resources, the problem is
isolated to specific equipment failures.

System Restoration:  Service is restored by replacing or bypassing failed equipment.  This
restoration may be temporary until final repairs can be made or permanent by replacing or
repairing the failed equipment.

System Repair:  All equipment is restored to its as-installed condition.  This includes replacing all
system support equipment.

The Contractor shall respond to any reported problems within four (4) hours during normal
weekday working hours and twelve (12) hours at all other times.  During this initial response
period, minor problems shall be corrected.  For repairs requiring the dispatch of additional
personnel or equipment, the problem will be analyzed to identify follow-on actions.

Table 1 identifies the time allowed to restore the system to normal operations.
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Table 1.  Time Allowed to Restore System Operation

Equipment
CONSTRUCTION:
Time allowed to
Restore Operation
(Work Days)

NON-
CONSTRUCTION:
Time allowed to
Restore Operation
(Work Days)

All Communications Links 3 3

Radar Detectors 2 5

Changeable Message and Portable Traffic
Management Assemblies 3 N/A

Cabinet Equipment/Electronics 1 5

Central Office Equipment 1 5

CCTV Assembly Components 3 5

Field Equipment Cabinet/Electronics 2 5

Notes:

1)  The system is restored when the equipment in question is functioning properly.  Use of
swapped equipment from the system support inventory shall be acceptable in restoring
operations.  The Contractor shall have the burden of determining, documenting and reporting to
the Engineer the extent of any power or communications failure.  The Contractor shall contact the
power company or communications carrier to have the service reinstated.

2)  The time period allowed to restore the system shall commence upon authorization of such
work by the Engineer, upon receipt of a phone call or issuance of work orders as outlined in other
provisions of this section.

3)  Any sum of money deducted or retained by the Department under this section is hereby
agreed and determined to be liquidated damages and not a penalty.  Failure by the Engineer to
enforce the collection of these damages shall not preclude future enforcement.

Scheduled Maintenance:

Scheduled maintenance will consist of those activities that can be anticipated in advance and
scheduled as a routine process.  This includes preventive maintenance and other routine
maintenance activities.
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Preventive Maintenance:

The Contractor shall develop a plan for preventive maintenance and cleaning.  This plan shall
include a schedule and checklist of actions to be performed for each subsystem.  These actions
will include normal housekeeping, a general assessment of equipment performance, and other
actions identified by the original equipment manufacturer.  The Contractor shall prepare this plan
prior to final system acceptance and submit it to the Engineer for approval.

Table 2 identifies the minimum requirements for the Preventive Maintenance Plan.  The actions
identified and frequency of visits is typical and should be supplemented with specific requirements
based upon the equipment actually installed.  The Engineer may add additional requirements for
all or specific subsystem activities.

Subsystem Component Frequency Description

CCTV Housing 45-day Remove and replace.  Clean.  Purge
and re-pressurize with fresh nitrogen.

Camera 45-day Adjust AGC and video levels as
necessary.

Lens 90-day Clean and verify working properly.
Lubricate per manufacturer’s
instructions.

Pan and Tilt 90-day Clean and verify working actions.
Lubricate per manufacturer’s
instructions.

Camera Control 90-day Verify proper operation, including all
presets.  Adjust as necessary.

FO Transceivers 90-day Verify quality of video.  Measure
optical signal levels at the transmit and
receive ports.  Inspect for physical
damage and clean.

CODECS 90-day Verify quality of video.  Inspect and
clean.

RTMS Controllers 60-day Verify the accuracy of the data.
Inspect cables and clean cabinets.

Communication
circuits

60-day Review data and verify
communications links.

Variable Sign 45-day Inspect for physical damage and faulty
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Subsystem Component Frequency Description

Message Signs display elements.  Clean and replace
faulty sign elements.

Sign structure 180-day Inspect for mechanical integrity.
Inspect all cables for signs of wear.
Replace as necessary.

Controller 45-day Verify that the controller responds
correctly to command set and displays
the correct messages.  Verify message
sets.

Portable Traffic
Management
System

Sign 45-day Inspect for physical damage and faulty
display elements.  Clean and replace
faulty sign elements.

Sign structure 180-day Inspect for mechanical integrity.
Inspect all cables for signs of wear.
Replace as necessary.

Controller &
communications

45-day Verify that the controller responds
correctly to command set and displays
the correct messages.  Verify the
performance of the communications
link between the sign and the CC.

Department
Communications
Center
Equipment

Monitors
Local Area
Network
Hard drive
Video Switch
Video Decoders
Work Stations

45-day Clean and verify proper operation

Mini Hub Inspect and
clean climate
controls

45-day Inspect and adjust as necessary, the
thermostats for the fans and heaters

Alarms Verify that all alarms are functioning
properly.  Repair as required

Communications
Links

DS-1 Circuit 10-day
Verify performance using network
management system

Communications between the Department and the Contractor
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Each call for service will be recorded on a form to be approved by the Engineer.  This form will
record the time of the call, the nature of the call, and the names of the persons initiating and
receiving the call.  The Contractor shall accept calls from authorized personnel designated by the
Engineer.  These calls shall be considered authorized work orders to commence the work.

Work Orders and Log Book:

A work order issued by the Engineer will consist of a written work order from authorized
personnel.  Under most circumstances, the work order will be communicated orally via a
telephone call or direct contact with the maintenance supervisor, prior to the transmission of a
formal written request.

The Contractor shall keep a neat and accurate logbook of all work orders received.  The
information shall be in a format approved by the Engineer.  The logbook shall include, but not be
limited to, the following information for each work order.

� Work order number, date, and time received (original communication to maintenance
supervisor)

� Date and time the Contractor arrives at site
� Corrective action taken and how repairs were implemented.  If equipment was swapped

out using spares, the log shall indicate the action taken on the removed components and
when the repaired component is back in spare inventory.

� Date and time the system was put back in operation.
� Date and time the Contractor notified the Engineer of the completion of the work or repair.

Copies of the master logbook shall be submitted to the Department monthly and upon request for
review.  The entire logbook (complete original) shall be submitted to the Engineer upon
completion or termination of the Contract.

Record Cards and Reports:

An equipment location record card, in a format approved by the Engineer, shall be furnished and
installed in each field cabinet maintained by the Contractor These cards shall be placed in a
weather-proof enclosure such as a plastic bag and shall be maintained as follows:

Two 5” x 8” equipment location record cards shall be provided and maintained by the Contractor
with the awarding of this contract.  These cards shall remain at the equipment location when the
cabinet is installed.  One record card shall include an updated inventory of the cabinet.  This
inventory shall include every device installed or wired to the cabinet.  The information will include
the device name, model number, manufacturer, and serial number.  The card will include the
equipment location number and date any device was installed, replaced, or repaired.  The second
card shall record work order numbers, name of individual answering the service call, and the time
of arrival of maintenance personnel to the equipment location.  It shall also record preventive
maintenance actions.
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The Contractor shall provide the Engineer with a listing of all electronic equipment, modules, and
components that are out for repair, weekly or as directed by the Engineer.  This list shall include,
at a minimum, a description of the device, serial number, location removed from, work order
number, date removed from service, allowable repair time, and day elapsed.  Monthly, the
Contractor shall include an update of the preventive maintenance plan showing work
accomplished during the previous time frame and the work anticipated during the next time frame.

Computerized Record Keeping and Database:

At his option, the Contractor may automate the record keeping process using a maintenance
database and software.  The software shall be capable of producing comparable paper records on
demand.  If this option is utilized, the Contractor shall provide a licensed copy of the software
required to manipulate the database.  Monthly, the Contractor shall provide the Engineer a copy
of the current database.

Wiring Diagrams and Manuals:

All wiring diagrams and manuals pertaining to Department-owned equipment, originating with
either the equipment manufacturer or the Contractor, are the property of the Department and shall
be returned to the Engineer at the conclusion of the contract.

Maintenance and Protection of Traffic:

While performing maintenance work, the Contractor shall maintain and protect traffic in
accordance with the standard specifications of the Department and the cities of East Peoria and
Peoria, as appropriate, and the special provisions of this contract.  The cost of providing these
maintenance and protection services during the maintenance period shall be included in the
appropriate “Traffic Control and Protection” pay item.

Major Repairs:

Major repairs are not included as a part of this pay item.  A major repair involves more than
“swapping” equipment or other minor repairs.  Major repairs involve physical damage equipment
and infrastructure necessitating the removal and replacement of permanent structures or
equipment at field locations.  Major repairs usually result from knockdowns by vehicles,
vandalism, acts of nature such as a lightning strike or other severe weather event, erosion, etc.

When the Contractor responds to a work order and determines that the problem constitutes a
major repair as the cause was vandalism, vehicle accident, or catastrophic storm damage, the
Contractor shall immediately notify the Engineer.  The Contractor should photograph all damaged
structures to support claims of major repairs and identify any extraordinary actions necessary to
restore the system to normal operation pending a total system repair.  In cases involving any
uncertainty as to whether a repair is major or not, the Engineer shall make the final determination.

The cost of diagnosing and initially responding to major repairs shall be included in this pay item.
As part of the maintenance activity, the Contractor shall make all reasonable effort to implement
temporary repairs to restore the system to normal operation, pending the completion of the major
repair.
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Method of Measurement

Support equipment shall be measured for payment on a lump sum basis for the complete
complement of all equipment, materials, testing, documentation and labor furnished in accordance
with the Contract Documents and as directed by the Engineer.

Basis of Payment

The lump sum price bid for SUPPORT EQUIPMENT AND MAINTENANCE shall be paid in
accordance with the following schedule:

� Twenty (20) percent shall be paid at the end of the first twelve (12) months of the contract
period.

� Ten (10) percent shall be paid at the end of each three-month period (quarterly) occurring
during the second eighteen (18) months of the contract duration, for a total of six (6)
payments during this period.

� The remaining twenty (20) percent shall be paid at contract completion.

GROUNDING OF ITS SUBSYSTEMS

Effective July 30, 2002

The grounding of ITS subsystems shall meet the requirements of Section 807 of the Standard
Specifications.  In addition, amend Article 807.01 of the Standard Specifications to include:

General

All ITS subsystems (closed-circuit television camera surveillance system, changeable message
sign system, system detector stations, etc.), associated equipment, and appurtenances shall be
properly grounded in strict conformance with the NEC and as shown on the Plans.

The grounding electrode system shall include a ground rod installed with each concrete
foundation for all grounding applications.  An additional ground rod will be required at locations
were measured resistance exceeds 25 ohms.  Ground rods are included in the applicable
foundation pay item and will not be paid separately.

Testing shall be according to Section 801.11 of the Standard Specifications:

a) The grounded conductor (neutral conductor) shall be white color-coded.  This conductor
shall be bonded to the equipment-grounding conductor only at the Electric Service
Installation.  All power cables shall include one neutral conductor of the same size.
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b) The equipment-grounding conductor shall be green color-coded.  The following is in
addition to Section 801.14 of the Standard Specifications

(1) Equipment grounding conductors shall be XLP insulated No. 6, unless otherwise
noted on the Plans, and bonded to the grounded conductor (neutral conductor)
only at the Electric Service Installation.  The equipment-grounding conductor is
paid for separately and shall be continuous.  The Earth shall not be used as the
equipment-grounding conductor.

(2) Equipment grounding connectors shall be bonded, using a Listed grounding
conductor, to all CCTV, CMS, and detector pole cabinets, handholes, and other
metallic enclosures throughout the ITS subsystems, except where noted herein.  A
Listed electrical joint compound shall be applied to all conductor terminations,
connector threads, and contact points.

(3) All metallic and non-metallic raceways containing ITS circuit runs shall have a
continuous equipment grounding conductor, except raceways containing only
detector loop lead-in circuits, circuits under 50 volts and/or fiber optic cable will not
be required to include an equipment grounding conductor.

c) The grounding electrode conductor shall be similar to the equipment-grounding conductor
in color-coding (green) and size.  The grounding electrode conductor is used to connect
the ground rod to the equipment grounding conductor and is bonded to ground rods via
exothermic welding, Listed pressure connectors, Listed clamps or other approved Listed
means.

Basis of Payment

The cost of GROUNDING OF ITS SUBSYSTEMS shall be included in the bid price of “Support
Equipment and Maintenance.”
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REMOVE EXISTING TRAFFIC SIGNAL EQUIPMENT

Effective June 20, 2002

Add the following to Section 895.05 of the Standard Specifications:

The traffic signal equipment, which is to be removed and is to become the property of the
Contractor shall be disposed of by them outside the right-of-way at their expense.

All equipment to be returned to the State shall be delivered by the Contractor to the State's Traffic
Signal Maintenance Contractor's main facility located at 5826 North Knoxville Avenue, Peoria, IL
61614.  The Contractor shall contact the State's Electrical Maintenance Contractor to schedule an
appointment to deliver the equipment.  No equipment will be accepted without a prior
appointment.  All equipment shall be delivered within 30 days of removing it from the traffic signal
installation.  The Contractor shall provide 5 copies of a list of equipment that is to remain the
property of the State, including model and serial numbers, where applicable.  He shall also
provide a copy of the Contract plan or special provision showing the quantities and type of
equipment.  Controllers and peripheral equipment from the same location shall be boxed together
(equipment from different locations may not be mixed) and all boxes and controller cabinets shall
be clearly marked or labeled with the location from which they were removed.  If the equipment is
not returned in accordance with these requirements, it will be rejected by the State's Electrical
Maintenance Contractor.  The Contractor shall be responsible for the condition of the traffic signal
equipment from the time he takes maintenance of the signal installation until the acceptance of a
receipt drawn by the State's Electrical Maintenance Contractor indicating the items have been
returned in good condition.

The Contractor shall safely store and arrange for pick up of all equipment to be returned to
agencies other than the State.  The Contractor shall package the equipment and provide all
necessary documentation as stated above.

Traffic signal equipment, which is lost or not returned to the Department for any reason shall be
replaced with new equipment meeting the requirements of these Specifications.

ELECTRIC TRANSFORMER, DRY TYPE, SINGLE-PHASE, 480 VOLT - 120/240 VOLT

Effective June 20, 2002

Description

This work shall consist of furnishing a dry type, single-phase electric transformer, wiring, conduit,
and mounting hardware and installing it at the location shown on the Plans or as designated by
the Engineer.  This transformer will step-down the input voltage of 480V to an output voltage of
120/240V.
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Materials

The materials for this item shall be according to Section 827 of the Standard Specifications and
the following Articles of Section 1000:-Materials: 1068.02; 1088.01; 1066.02, 03; 1066.06; and,
1088.03.  In addition, the materials for this item shall conform to UL, ANSI, and OSHA standards.

The transformer shall use a solid dielectric and be air-cooled.  The size (kVA) and type
(eg. buck/boost) shall be as shown on the Plans.  A UL 1449 Listed surge protector shall be
provided for overvoltage protection.  The overvoltage protection, with LED indicator, shall be
provided for the load circuit by the means MOV and thermal fusing technology.  The response
time shall be <5n seconds and operate within a range of –40C to +85C.

If the transformer is to be mounted outside the equipment cabinet, a new NEMA Type 4X
enclosure shall be provided.  The cabinet shall be UL 50, NEMA Type 4X, unfinished single door
design, fabricated from minimum 0.080 in (2.03 mm) thick Type 5052 H-32 aluminum.  Seams
shall be continuous welded and ground smooth.  Stainless steel screws and clamps shall secure
the comer and assure a watertight seal.  The cover shall be removable by pulling the continuous
stainless steel hinge pin.  The cabinet shall have an oil-resistant gasket and a lock kit shall be
provided with an internal O-ring in the locking mechanism assuring a watertight and dust-tight
seal.  The cabinet shall be sized to adequately house all required components with extra space
for arrangement and termination of wiring.  A minimum size of 14 in (350 mm) high, by 9 in (225
mm) wide, and 8 in (200 mm) deep is required.  The cabinet shall be mounted to the pole or
cabinet using assemblies recommended by the manufacturer and as approved by the Engineer.

Construction Requirements

The electric transformer shall be installed inside or outside a pedestal, pole, or ground-mounted
cabinet separate from the Central Illinois Light Company power source as shown on the Plans.
All material required to complete the installation shall be included.

Brackets designed for pole mounting shall be used and all mounting hardware shall be stainless
steel.

The Contractor shall ensure that there is adequate air movement when mounting the transformer
inside a cabinet or other confined space.

The completed installation shall fully comply with the NEC.

Basis of Payment

This work will be paid for at the contract unit price per each for ELECTRIC TRANSFORMER,
DRY TYPE, SINGLE-PHASE, 480 VOLT - 120/240 VOLT, which price shall be payment in full for
furnishing and installing the electric transformer per the size, type, and location as shown on the
Plans.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

41

MICROWAVE DETECTOR SPECIAL
Effective June 21, 2002

Description

This work shall consist of furnishing and installing a complete and operational microwave detector
with all necessary hardware and software components.  The microwave detector shall be a true
presence detector that senses vehicles in several lanes and collects location-specific traffic flow
data including lane volumes, occupancy, and speed.  The detector shall be mounted in a side-fire
configuration, at the side of and well above the traveled way.  The microwave detector shall
transmit traffic data to nearby CCTV camera sites, which, shall in-turn, relay the data to the
Communications Center (CC) via a wireless or wireline communications network.    The
microwave detector includes the following components: a detector assembly, power to the unit,
and appurtenant mounting hardware, conduits, and cables.  These items shall be installed as
shown on the Plans and in accordance with the applicable requirements identified in these
Special Provisions.

Materials

General

All required hardware and software components including tools, equipment, cables, materials,
supplies, and manufactured articles required to successfully install and integrate the components
of the microwave detector as shown on the Plans and as specified herein.

All equipment and component parts furnished shall be new, be of the latest design and
manufacture, and be in an operable condition at the time of delivery and installation.  All parts
shall be of high quality workmanship, and no part or attachment shall be substituted or applied
contrary to the manufacturer’s recommendations and standard practices.

The design shall be such as to prevent reversed assembly or improper installation of connectors,
fasteners, etc.  Each item of equipment shall be designed to protect personnel from exposure to
high voltage during equipment operation, adjustments, and maintenance.

Microwave Detector Assembly

Microwave detector assembly includes a microwave detector, mounting brackets or plates,
cabling, wiring harnesses, and setup software including licenses for all locations, connected
through a communications cable to a terminal block and a power supply placed in a local
equipment cabinet, to provide a fully functioning vehicle detector installation.  All mounting
hardware, conduit bushings, conduit straps, cables, wires, connectors, weather heads, etc.
necessary to complete the microwave detector special as shown on the Plans and specified
herein shall be supplied and installed as recommended by the manufacturer and as approved by
the Engineer.
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Permanent Microwave Detector Assembly

Coordinate with the Department to mount the permanent microwave detector on an existing
lighting pole, camera pole, wall or sign structure or new pole as shown on the Plans.  Provide
each microwave detector consisting of primarily a detector, mounting bracket, sufficient power
and communication cables to go from the detector assembly to a local equipment cabinet that
provides power and communications services, and a power supply and terminal block inside the
equipment cabinet.

Temporary Microwave Detector Assembly

This assembly differs from the permanent microwave detector assembly in that it consists of a
microwave detector assembly mounted on a wooden pole rather than a steel pole, and
communications is always by Internet Protocol (IP), using a wireless network link, that terminates
at the 12-conductor terminal block inside the equipment cabinet.

Microwave Detector

The microwave vehicle detector shall meet or exceed the following requirements:

� Above-pavement installation.  The subsystem shall not be embedded in or beneath the
traveled way.

� Easy to install, adjust and remove.
� Fully programmable to support a variety of applications.
� Designed for roadside installation in a “side-fire” configuration, with each detector capable of

detecting vehicles in several lanes of traffic.
� Resistant to degradation by weather or normal changes in other environmental conditions.
� Outputs processed data including speed, volume, occupancy and detector errors for up to 8

detection zones from each field device.  This information shall be available via a serial
communications port in the cabinet.

� Transmitter power, if required, shall not exceed 10 milliwatts.
� The microwave detector’s vehicle detection range shall be from < 5 ft (1.5 m) to > 197 ft (60

m) with an elevation beam width of 45 degrees and an azimuth beam width of 15 degrees.
� The maximum number of detection zones defined shall be no fewer than eight (8).  The range

limits of each zone shall be user defined in steps of 7 ft.
� The detector shall identify vehicle presence within each detection zone with a 95% accuracy

or greater, independent of the vehicle’s direction of travel through the detection zone.
� Measurement error percentage shall be less than or equal to values in the following table:

Measurement         % Error       Range
� Per lane Occupancy (Side-fire) <5% 0-100 %
� Per lane Volume (Side-fire) <5% 0-255
� Per lane Average Speed (Side-fire) <10% 0-100mph (0-160kph)

� The maximum permissible error shall be 10% in the case of side-fire speed measurement.
� The designed Mean Time Between Failures (MTBF) of the microwave detector, operating

continuously in this application, shall be 10 years or longer.
� The detector shall be enclosed in a rugged watertight NEMA Type 3R enclosure or 4X

polycarbonate box.
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� The overall dimensions of the detector unit, including fittings, shall not exceed 8 in (21 cm) X
10 in (27 cm) X 6 in (16 cm).

� The total weight of the detector shall not exceed 15 lbs.
� The detector unit shall be operable from either 12 - 24 VAC/DC @ 6W, or from 95 - 135 VAC

@ 60 Hz.
� Power supply shall be obtained from the power distribution assembly within the equipment

cabinet.

Communication Cable Requirements

Provide a weatherproof, UV-resistant cable of six or more twisted pairs of insulated, stranded
AWG #20 or #22 wires with a common shield rated at 300 volts with a temperature rating of > 222
degrees F (105 degrees C) between each detector and the equipment and terminal block in the
equipment cabinet for data communications and power.  Each conducting pair shall be separately
shielded, and all shields shall have a common drain connection.

Environmental Requirements

Equipment shall be enclosed in a rugged weatherproof box and sealed to protect the equipment
inside from wind, dust and airborne particles, and exposure to moisture.

Equipment within the box shall meet all its specified requirements during and after being
subjected to any combination of the following:

� Ambient temperature range of -35� to +165� F (-31° to 74° C)
� Relative humidity from 5 to 95 percent, non-condensing
� Sustained wind speed of < 90 mph (1454 kph), with a 30% gust factor

The design shall be inherently temperature compensated to prevent abnormal operation.  Circuit
design shall include such compensation as is necessary to overcome adverse effects in the
specified environmental range.

No item, component, or subassembly shall emit a noise level exceeding the peak level of 55 dBA
when measured at a distance 3.3 feet (1 meter) away from its surface.

If the microwave detector emits radio frequency (RF), each detector shall transmit on a frequency
band of 10.525 GHz +/- 25 MHz or another approved spectral band.  The detector shall comply
with the limits for a Class A digital device, pursuant to Part 15 of the FCC rules or the appropriate
Spectrum Management Authority.

The microwave detector shall be resistant to vibration in accordance with IEC 68-2-30 (test Fc),
NEMA TS-1 (Section 2.1.12), or approved equivalent.

The microwave detector shall be resistant to shock in accordance with IEC 68-2-27 (test Ea),
NEMA TS-1 (Section 2.1.13), or approved equivalent.
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Power Supply

Provide a power supply in the local equipment cabinet that shall provide appropriate electrical
power to the microwave detector.  No modular DC power supplies with integral AC plugs shall be
used.  The device shall protect the microwave detector against damage from power line transients
and surges.  The device shall include surge protection in accordance with IEC 1000-4-5/EN
61000-4-5.

System Interface
The microwave detector system interface shall consist of a single MS connector, which provides:

� Power to the microwave detector unit.
� A minimum 12-connector terminal block in the cabinet that terminates the communications

cable from the microwave detector and connects it to wireless or wireline communications
equipment, as shown on the Plans.

� Output contact closure wire pairs for each of the required detection zones rated at 200 V
AC/DC 100 mA.

� A serial communications port for programming, testing or modem interface to the microwave
detector at 9.6 Kbps or faster.  Data format of the serial port shall be standard binary NRZ 8
bits data, 1 stop bit, and no parity.

Mounting Bracket

� A mounting bracket for each detector shall be provided.
� Provide painted steel, stainless steel or all aluminum construction brackets capable of

supporting a load of 22 lb (10 kg) for approval by the Engineer.
� Incorporate a ball joint or other approved mechanism that can be tilted in both axes and

locked into place in order to provide the optimum area of coverage.
� Bands fastening the detector-mounting bracket to the support pole shall be made of minimum

¾ in (19 mm) wide, 0.025 in (0.635 mm) thick stainless steel.
� Bolts that are to fasten the detector-mounting bracket to a concrete wall/bridge shall be

stainless steel expansion bolts of sufficient length and diameter to support 100 lb (45 kg).

Software

The microwave detector shall include a fully functional software package that provides capabilities
satisfying the functional detector requirements listed above.  In addition, the software shall:

� Allow a maintenance person to set up to eight (8) detection lanes of varying width.
� Allow parameters to be set manually and/or automatically when calibrating speeds in

individual lanes.
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Construction Requirements

Microwave Detector Assembly

The microwave detector shall be mounted in a side-fire configuration on poles or sign structures
at the specified locations, using the manufactured supplied mounting brackets as shown in the
Plans and specified herein.  The Contractor shall install the microwave detector unit on a pole at
the height specified above the road surface as shown in the Plans so that the masking of vehicles
is minimized and that all detection zones are contained within the specified elevation angle as
suggested by the manufacturer and approved by the Engineer.

Coordinate with the Engineer when mounting the vehicle detectors in a side-fire configuration and
when programming the detection zones.  Perform all operations and integration necessary to
install the microwave detectors, including all the setup activities and associated tests.  The
detection zones shall be setup using the software provided from the manufacturer and a notebook
computer.

Where the Plans show one microwave detector unit at one site, it shall be configured to obtain
traffic data from all the lanes Northbound or Southbound or all the lanes Eastbound or
Westbound.

Prepare the power and communications cable according to the detector manufacturer’s
instructions and as approved by the Engineer.  Inside the equipment cabinet, terminate cable
pairs used for detector power on the communications interface terminal block, and make the
appropriate connections to a power supply or power distribution assembly.

Power and Communications System Interface

Install all necessary electrical and interface cables in the equipment cabinet, as shown in the
Plans and in accordance with the details as indicated.  The MS connector pins must be crimped to
the cable conductors and assembled and tested prior to the installation and pulling of cable on
site.  The equipment cabinet to house the RS-232 connector must be located within sight of the
desired detection zones in order to initially setup the microwave detector unit or to alter the setup
at a later date.

On the back of the microwave detector unit, terminate the power and communication cable to
provide power and serial communications.  Inside the cabinet, terminate cable pairs used for
power on interface panel terminal blocks, and make the necessary connections to the power
supply and/or the power distribution assembly.

Miscellaneous

The microwave detector special includes installation of the following components: a detector
assembly, power to the unit, and appurtenant mounting hardware, conduits, and power and
communications cables.  All the earthwork preparation and grading necessary for the installation
of the side-fire microwave detector station shall be included in the bid price of this item, including
repairing disturbed portions of the construction area.
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Install cable tags for all controller and internal wiring harnesses, jumper cables, and microwave
detector cables.  Include the cable function, origin, destination, equipment location, and other
information to facilitate testing, operation, and maintenance as required and approved by the
Engineer.

Comply with the requirements of associations, societies, codes, and regulations as applicable.
Provide certifications as required by law.

Permanently mark the following materials with the Manufacturer’s Name, Serial Number, and
Model or Part number:

� Equipment Cabinet (if not a previously marked CCTV or CMS cabinet)
� Program modules
� Microwave Vehicle Detector

Testing and Integration

Test and integrate all equipment in the microwave detector assembly to demonstrate the required
functionality and performance mentioned above in these Special Provisions, and provide
complete test documentation to the Engineer.  The Contractor shall work closely with the
Engineer and Department to prove and test the microwave detector units are made operational to
the satisfaction of the Engineer.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.  The certificate shall be supplied at the conclusion of the system
acceptance test and shall be for a minimum of two years after that point.   The certificate shall
name the Department as the recipient of the service.  The Department shall have the right to
transfer this service to other private parties who may be contracted to perform overall
maintenance of the facility.

Method of Measurement

The microwave detector special will be measured for payment by the actual number of sites
furnished, installed, tested, and accepted including all necessary hardware and software
components.
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Basis of Payment

Payment will be made at the contract unit price for each MICROWAVE DETECTOR SPECIAL.
This payment shall be for all equipment, material, testing, documentation, and labor detailed in the
contract documents for this bid item.

COMMUNICATIONS CABINET AND EQUIPMENT

Effective October 14, 2002

Description

The communications cabinet and equipment provides space to mount, secure, and interface
electronic equipment in a non-protected, outdoor environment.

Materials

The Contractor shall furnish a ground-mounted equipment cabinet and concrete foundation with
the following characteristics:

The cabinet shall be a NEMA 3-R enclosure suitable for outdoor mounting.   The enclosure shall
meet or exceed the requirements of NEMA 3-R and shall be U.L. listed.  The cabinet and doors
shall be constructed from 304 stainless steel with a minimum thickness of 14 gauge.  The Heliarc
welding method or equivalent or equivalent shall be utilized for all external welds.    The Wire
Welding method or equivalent shall be utilized for all internal welds.  All welds shall be neatly
formed and free of cracks, blowholes and other irregularities.

The cabinet shall be equipped with four doors.  All inside and outside edges of the cabinet shall
be free of burrs and the cabinet shall be designed with a crowned top to prevent the accumulation
of water on the top surface.  The door openings shall be double flanged on all (4) sides for
increased strength.   Each door shall be equipped with a separate contact closures indicating that
the door is opened or the light is on.  An override switch shall be provided to disable the door
alarm or light contact closure.  These contact closures shall be connected to the alarm panel of
the multiplexer enabling the signals to be received at the central

The nominal size of the cabinet shall be as indicated in the Plans.  The internal compartment shall
be equipped with two 19 in. (482 mm wide) rack mount assemblies, which will be utilized for
installing equipment. These rack mount assemblies shall come equipped with pre-drilled 10-32
holes on both sides of each assembly.  The door opening shall be a minimum of 80% of the front
surface area.   The door shall be furnished with a gasket that meets or exceeds the physical
requirements of UL508-Table 21.1.  The gasket shall form a weather tight seal between the
cabinet and door.  The closed door will be flush with the side(s) of the enclosure.  The hinges
shall be continuous and bolted to the cabinet and door utilizing 1/4-20 stainless steel carriage
bolts and nylock nuts.  The hinges shall be made of 0.93 in (24 mm) thick aluminum and shall
have a 0.25 in (6 mm) diameter stainless steel hinge pin.  The hinge pin shall be capped at the
top and bottom by a weld, which shall render it tamper resistant.  Hinge leaves shall not be
exposed externally when the door is closed.  However, hinge knuckles may protrude.
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The latching mechanism shall be a 3-point draw roller type using an overlapping door design.
Pushrods will be turned edgewise at the outward supports and shall be 0.25 in by .75 in (6 mm by
19 mm) metal, minimum.  Rollers shall have a minimum diameter of 0.875 in (22 mm) and shall
be made of nylon.  The center catch shall be fabricated from 0.187 in (4.7 mm) metal, minimum.
An operating handle shall be furnished for the door.  The handle will be stainless steel with a 0.75
in (19 mm) diameter shank.  The latching handle shall have a provision for padlocking in the
closed position.  The cabinet shall be supplied with a Corbin #2 dead bolt lock or equal.  The key
shall be removable in the lock position only.

A heavy-duty pad-lock and key shall be provided for each door, which shall be utilized to provide
additional security over that provided by the standard handle assembly.  All pad locks supplied for
the project must utilize identical keys, which shall allow maintenance technicians to carry only one
key.  Four sets of keys for the communications cabinet shall be provided to the Department.

The cabinet shall be provided with louvered vents in the front doors with a removable air filter.
The louvers shall satisfy the NEMA rod entry test for 3R-ventilated enclosures.  The filter will
cover the vents and shall be held firmly in place with bottom and side brackets and a spring
loaded upper clamp.  Exhaust air will be vented out between the top of the cabinet and door.  The
exhaust area shall be a series of 0.12 in X 1.0 in (3 mm X 25 mm) rectangular holes.  The
ventilation plenum area shall be equipped with a removable plate with provisions for mounting a
fan assembly.

Power Distribution

A diagram titled "POWER DISTRIBUTION DIAGRAM" is included in the plan set titled "Mini-Hub
details".  The power distribution section shall come complete with a 50 amp main circuit breaker.
Circuit #1 shall terminate in a duplex receptacle and shall be used to power systems housed in
this cabinet.  This circuit shall be protected by a 20-amp circuit breaker.  A 10-position power strip
shall be connected to the output of the duplex GFI receptacle and shall be utilized to power the
electronic equipment in the cabinet.  Circuit #2 shall have a 20 amp circuit breaker and terminate
in a single duplex-grounded receptacle and shall be a spare.  Circuit #3 shall have a 20-amp
circuit breaker and shall be connected to the internal cabinet lighting.  Circuit 4 shall be protected
with a 20-amp circuit breaker and shall be utilized to power the heater and ventilation fans.

Surge Protector

A surge protector shall protect each leg of the primary power feed.  This surge protector shall be
installed as a precautionary measure against possible damage resulting from voltage surges on
all incoming power lines.  The 120 V AC single-phase surge protector shall incorporate a series
choke at a maximum clamp voltage of 340 V at 20 KA with a 5 ns response.  In addition, the
surge protector shall have the capability of removing high-energy surges and shall block high-
speed transients.  The surge protector shall comply with the following specifications:

Peak Current: 20,000 amps (8 X 20 us wave shape)
Occurrences:  20 times at peak current
Minimum Series Inductance: 200 micro henries
Continuous Series Current: 50 A
Temperature Range: -40�F to +185�F (-40 � C to +85 � C)
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Radio interference filter

A radio interference filter shall be installed at the front of main circuit breaker.  The filter shall
provide a minimum attenuation of 50 dB over a frequency range of 200 kHz to 75 MHz.  The filter
shall be hermetically sealed in a heavy duty metal case filled with a suitable insulation compound
and shall be capable of passing 50 amperes of continuous current.

Ventilation Fan

The ventilation system shall consist of sufficient fans to produce a minimum of 450 cubic feet of
air per minute.  The ventilation shall be controlled via a thermostat.  The thermostat shall have
adjustable settings for fan on and off and threshold settings for the temperature alarms.  The
thermostat shall be set to turn on ventilation at 90� F (32 � C) and turn it off at 73� F (23 �C).  A
second adjustable thermostat shall be utilized to generate a contact closure when the temperature
within the cabinet exceeds threshold values.  The threshold for this alarm thermostat shall initially
be set at 113� F (45�C).  This contact closure shall be wired through an override switch into the
multiplexer's alarm panel as further defined in section (h) of this specification.

Fluorescent Light

The cabinet shall be equipped with a fluorescent lamp for each door.  The lamp shall be equipped
with a 15-watt bulb and the fixture should be at least 18 in (457 mm) long. The lamp shall have an
override switch and should normally activate whenever the associated door is open.  A second set
of contacts shall be furnished on each door switch that shall be connected through an override
switch to a common circuit on the alarm panel to indicate that the light is on.  This alarm panel, as
indicted on the plan set, will provide a signal at central when any door to this cabinet is opened.
The activated alarm shall be disabled.  The fixture shall be equipped with a cold weather ballast.

Heater

The cabinet shall be equipped with a heavy-duty heater.  The heavy-duty radiant heater shall
provide a minimum of 1,700 BTU per hour.  The heater shall be equipped with an adjustable
thermostat, which shall initially be set to activate the heater whenever cabinet temperature falls
below 39�F (4 �C) and turn-off at 45�F (7 �C).  An additional adjustable thermostat shall be utilized
to generate a contact closure when the temperature within the cabinet falls below a threshold,
initially to be set at 32� F (0 �C).  This contact closure shall be wired into an alarm panel as
indicated on the plan set and further outlined in section (h) of this specification.

Construction Requirements

General

The Contractor shall install conduit and fabricate a foundation for the cabinet in accordance with
the Plans.

The Contractor shall secure the cabinet to the foundation and seal the interface between the slab
and the cabinet with weatherproofing calk.
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The Contractor shall install all electrical components and connect the cabinet to the electrical
service point as indicated in the Plans.

The Contractor shall power up the cabinet and verify the performance of all components.  This
shall include demonstrating the operation of the fans and heaters, demonstration of the
fluorescent lights, and verification of all power distribution circuits.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  The warranty
shall warrant and guarantee repair of the component parts of the Communications Cabinet and
Equipment furnished by the Contractor that prove to be defective in workmanship and materials
during the first two years of operation as defined and noted above at no additional cost to the
Department.

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.

Method of Measurement

The communications cabinet and equipment will be measured as each cabinet installed and
tested.

Basis of Payment

Payment for the COMMUNICATIONS CABINET AND EQUIPMENT shall paid for at the unit price
for each cabinet installed and tested.
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ELECTRIC CABLE IN CONDUIT, TRACER, NO. 14, 1C

Effective June 20, 2002

Description

The cable shall meet the requirements of Section 817 of the "Standard Specifications," except for
the following:

Add to Section 817.03 of the Standard Specifications:

In order to trace the fiber optic cable after installation, the tracer cable shall be installed in the
same conduit as each fiber optic cable run.  The tracer cable shall be continuous, extended into
the controller cabinet and terminated on a barrier type terminal strip mounted on the side wall of
the controller cabinet.  The barrier type terminal strip and tracer cable shall be clearly marked and
identified.  The tracer cable will be allowed to be spliced at the handholes only.  All tracer cable
splices shall be kept to a minimum and shall incorporate maximum lengths of cable supplied by
the manufacturer.  The tracer cable splice shall use a Western Union Splice soldered with resin
core flux.  All exposed surfaces of the solder shall be smooth.  Splices shall be soldered using a
soldering iron.  Blow torches or other devices which oxidize copper cable shall not be allowed for
soldering operations.  The splice shall be covered with WCSMW 30/100 heat shrink tube,
minimum length 4 in (100 mm) and with a minimum 1 in (25 mm) coverage over the THHN
insulation, underwater grade.

Method of Measurement

The tracer cable shall be measured according to Section 817.04 of the Standard Specifications.

Revise Section 817.05 of the Standard Specifications to read:

Basis of Payment

The tracer cable shall be paid for separately as ELECTRIC CABLE IN CONDUIT, TRACER, NO.
14 1C per foot (meter), which price shall include all associated labor and material for installation.
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ELECTRIC CABLE IN CONDUIT, NO. 12 3/C

Effective October 11, 2002

The cable shall meet the requirements of Section 817 of the Standard Specifications, except for
the following should be added:

Where indicated on the Plans, the electric cable in conduit conductor shall be three conductor,
#12 AWG copper.

Revise Section 817.04 and 817.05 of the Standard Specifications to read:

Method of Measurement

The cable shall be measured for payment in feet (meters) in place.

Basis of Payment

This work will be paid for at the contract unit price per feet (meters) for ELECTRIC CABLE IN
CONDUIT, NO. 12, 3/C, which price includes all associated labor and material including
grounding clamps, splicing, exothermic welds, and other listed connectors and hardware.

POLE MOUNTED EQUIPMENT CABINET, TYPE A

Effective May 21, 2002 - Revised July 30, 2002

Description

This work shall consist of furnishing and installing a pole mounted equipment cabinet and
peripheral equipment at locations as shown on the Plans.  The equipment cabinet will be utilized
to house critical electrical, optical, and communications equipment and peripheral equipment by
providing a secure space and by guarding against inclement weather.

Material

Materials shall be in accordance to the following specifications.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

53

General

The Type A equipment cabinet shall be a NEMA 3R single door enclosure made of aluminum
alloy, with nominal outside dimensions of 51 in (1.3 m) high X 24 in (610 mm) wide X 18 in (457
mm) deep.  The cabinet shall be sized and determined on the basis of housing the average
volume of all the required equipment to be installed in the cabinet as shown on the Plans with
extra space for arrangement and termination of wiring.  The equipment cabinets shall be mounted
and anchored on the designated poles and structures at the mounting heights and locations as
shown on the Plans or as designated by the Engineer.  These cabinets will have a housing that
shall include, but not be limited to, miscellaneous items such as video transmitters,
receiver/drivers, modems, etc. as defined by other pay items.

The cabinet shall be furnished with pre-drilled and tapped rails for standard EIA 19 in (483 mm)
rack mount installation and two adjustable height shelves.  The cabinet shall be equipped with a
Corbin #2 dead bolt lock or equal.  The key shall be removable in the lock position only.   Four
sets of keys shall be supplied for each cabinet and lock, and all equipment cabinet locks shall be
keyed the same.  The cabinet door handle shall rotate outward from the locked position, and the
operation of the handle shall not interfere with the key or any other cabinet mechanism.

All mounting hardware and brackets required to install the equipment cabinet on the pole shall be
stainless steel and provided.  Heavy-duty gaskets shall be provided around the door openings to
make a weather-tight (water, dust, etc.) seal for the protection of the enclosed equipment.  A
standard furnace filter shall be provided and mounted on the inside of the cabinet door and shall
be designed to prevent the entrance of insects, blowing rain and snow.  It shall be securely
attached to the cabinet and shall be removable with simple tools to permit cleaning and
replacement.  Any necessary conduit fittings and associated hardware to bring cables into the
equipment cabinet shall also be provided.

Cabinet details and wiring diagrams shall be as shown on the Plans.  All cabinet wiring shall be
continuous from its point of origin to its termination point.  Circuit #1 shall terminate in a GFI
duplex receptacle, protected by a 15 Amp circuit breaker.  Circuit #2 shall terminate in a single
duplex-grounded receptacle, protected by a 15 Amp circuit breaker.  A 10-receptacle power strip
shall be connected to the output of the duplex receptacle and shall be utilized to power the
electronic equipment in the cabinet.   Circuit #3 shall have a 15 Amp circuit breaker and shall be
connected to the internal cabinet lighting, thermostat, heater and ventilation fan.  All cables shall
be labeled utilizing marking tags.

Surge Protector.

A surge protector shall protect and provide over voltage protection (with an LED indicator) on
each leg of the primary power feed.  This surge protector shall be installed as a precautionary
measure against possible damage resulting from voltage surges on all incoming power lines.  The
120V AC single-phase surge protector shall incorporate a series choke and shall have a
maximum clamp voltage of 340 V at 20 kA with a 5 ns response.
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In addition, the surge protector shall have the capability of removing high-energy surges and shall
block high-speed transients.  The surge protector shall comply with the following specifications
and be UL 1449 listed:

Peak Current: 20,000 amps (8 X 20 us wave shape)
Occurrences:  25 times at peak current
Minimum Series Inductance: 200 micro Henrys
Continuous Series Current: 15A
Temperature Range: -40� F (-40� C) �to 185� F� F (85� C)
Humidity: 0 to 95% non-condensing

Radio Interference Filter

A radio interference suppressor shall be installed in series with the line between the surge
protector and the circuit breakers.  The suppressor shall provide a minimum attenuation of 50 dB
over a frequency range of 200 KHz to 75 MHZ.  The suppressor shall be hermetically sealed in a
substantial metal case filled with a suitable insulation compound and shall be capable of passing
15 Amperes of continuous current.

Heater

The enclosure shall be equipped with a heater controlled by a thermostat.  The heater shall
engage when the temperature within the enclosure falls below 39� F (4�C).  The heater shall
disengage when enclosure temperatures exceed 45� F (7�C).  The heater shall be sufficient to
maintain the inside temperature of the cabinet above 32� F (0°C) as long as the outside
temperature remains above -86� F (-30� C).

Ventilation Fan

In order to maintain airflow in the equipment cabinet when the assembly is operated during high
temperature days, a thermostatically controlled ventilation fan sufficient to produce a minimum air
delivery capacity of 100 cubic ft. (2.8 cubic meters) of air per minute shall be provided and
mounted on self-lubricating ball bearings.  The thermostat control shall be adjustable between 90�
F (32�C) and 113� F (45�C).  The ventilation fan shall engage when enclosure temperatures reach
above 90� F (32° C) and disengage when cabinet temperatures fall below 73� F (23� C).

Fluorescent Light Fixture

The cabinet shall be equipped with a fluorescent lamp light fixture assembly.  The lamp shall be
equipped with a 15-watt bulb and the fixture shall be at least 18 in (457 mm) long. The lamp shall
have an override switch and shall normally activate whenever the associated door is open. The
fixture shall be equipped with cold-weather ballast.

Circuit Breakers

Standard UL listed molded case, thermal magnetic bolt-on type circuit breakers with trip free
indicating handles shall be provided.  120-volt circuit breakers shall have an interrupting rating of
not less than 65,000 rms symmetrical amperes.  Unless otherwise indicated on the Plans, the
main disconnect circuit breaker for the ITS equipment shall be 30 amperes, 120 volts, and the
auxiliary circuit breakers shall be rated 15 amperes, 120 volts.
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Power Supply

A power supply shall be provided that meets all requirements of Section 5.3.5 of the NEMA TS-2
1992 Standard that is AC line powered and provides regulated DC power, unregulated AC power,
and a line frequency reference for auxiliary cabinet equipment.  The power supply shall provide a
front panel with an LED indicator lamp for each of the 4 outputs (12 VDC, 24 VDC, 12 VAC, and a
60 Hz AC line frequency reference), plus jack plugs for access to the 24 VDC for testing purposes
and logic ground.

The power supply shall be a compact unit in order to fit in limited cabinet space with nominal
maximum external dimensions not to exceed 8 in (205 mm) X 7 in (178 mm) X 10 in (254 mm)
including connectors and protrusions.  The power supply shall be able to be mounted on a shelf or
wall.  The power supply shall comply with the following specifications:

Power Operating Range: 89 VAC to 135 VAC, 60 Hz +/- 3 Hz
Temperature Range: -30� F (-34 C) to 165� (74 C)

Whenever possible, all equipment in the cabinet with the same power requirements shall utilize a
common power supply.  The use of a plug-in type power supply with the power supply integral to
the plug will not be permitted.

Surface Finish

The cabinet surface shall be smooth, free of marks and scratches and provide an unpainted
aluminum finish.

Construction Requirements

Installation

The Contractor shall prepare and submit shop drawings that detail all of the components to be
supplied, along with associated mounting hardware for the pole mount equipment cabinet Type A.
The shop drawings must be approved by the Engineer prior to any testing or installation of the
completed equipment cabinet in the field.  The Engineer reserves the right to inspect and/or
factory test any equipment cabinet assemblies prior to shipment of the material to the project job
site.  Any deviances from these specifications that are identified during such testing shall be
corrected prior to delivery of the equipment cabinet to the project job site.

The AC power service to be run to the equipment cabinet shall be terminated.  Power service
wires shall be kept an appropriate distance from coaxial and communications cable.  The cost of
providing the AC power service connection is included in other pay items as designated in the
Plans.  In addition, the cabinet shall be connected to an adequate ground following the Standard
Specifications.  Power service shall be activated and the Contractor shall perform tests to verify
that proper line service is being obtained.

The Contractor shall terminate any inbound and outbound fiber optic, telephone, or wireless
antenna leads in the equipment cabinet as shown on the Plans.  The Contractor shall terminate
any twisted pair communications cable on the termination panel in the equipment cabinet as
shown on the Plans.  Lugs shall be installed at the end of each conductor suitable for connection
to the barrier terminal blocks.
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All equipment to be installed in the cabinet if not installed for shelf mounting shall be securely
fastened to the cabinet wall in accessible locations utilizing bolts or screws of the appropriate size.
Self-adhesive or hook and ring (Velcro) mounting hardware shall not be utilized.  All cables and
equipment shall be clearly and permanently labeled as directed by the Engineer.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  The warranty
shall warrant and guarantee repair of the component parts of the pole mount equipment cabinet
furnished by the Contractor that prove to be defective in workmanship and materials during the
first two years of operation as defined and noted above at no additional cost to the Department.

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.

Basis of Payment

This work shall be paid for at the contract unit price each for POLE MOUNTED EQUIPMENT
CABINET, TYPE A, and shall include all equipment, material and labor detailed in the
specifications and as shown on the Plans.

INTERCEPT EXISTING CONDUIT

Effective June 21, 2002

Description

This item shall consist of intercepting an existing conduit or conduits for the purpose of installing
a new electrical manhole or handhole at the location shown on the plans or as directed by the
Engineer.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

57

Materials

Materials and work under this item shall be performed in accordance with Sections 802, 803,
810, 814, 817, 1066, and 1088 of the Standard Specifications.

Construction Requirements

The Contractor shall carefully cut conduits so that the cut conduit ends will be flush with the inside
walls of the new manhole or handhole.  Where existing cables are in service in the conduit(s)
being intercepted, conduit(s) shall be carefully split so that all working cables are not interrupted.
If conduit(s) are concrete encased, such concrete shall be removed as required.  Any concrete
encasement damaged during installation shall be restored as needed.  No additional
compensation shall be made for additional concrete.

The Contractor shall furnish all materials for a complete installation.

Basis of Payment

This work will be paid for at the contract unit price each for INTERCEPT EXISTING CONDUIT,
which price shall include the necessary excavation, backfilling and restoration of work area, at
no additional cost to the Department.

SOLAR EQUIPMENT

Effective October 4, 2002

Description

This work consists of furnishing and installing a complete and operating solar equipment for a
Microwave Detector (MD).  This system includes a solar array, rechargeable battery,
charge/discharge controller, and associated peripheral equipment.

The solar equipment shall supply continuous electrical power to the MD device, an 802.11b
transceiver, a serial device server, and a cabinet fan.
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Materials

Environmental

Solar Power Supply shall comply with all specifications, while operating under the following
environmental conditions:

Temperature: -30o F to +140o F (-22° C to 60° C)
Humidity: < 5% to 100%
Wind: 90 mph (144 kph), with 30% gust factor

Batteries

The batteries shall comply with the following requirements:

Batteries shall be rated for > 12 VDC output voltage
Batteries shall provide > 100 Amp-hour of service with no charge
Batteries shall be easily accessible for maintenance

Solar Array Controller/Battery Recharging System

The controller and recharging system shall control the charging and discharging of system
batteries by solar panels.  The Solar Array Controller/Battery Recharging System shall provide a
tapered charge with degassing.  The system shall have provisions for recharging from an external
source, if required.

Solar Array

The solar array shall provide > 12 Ampere output. The solar array shall allow minimum 15� to 45�
tilt operational positioning (from horizontal).

Documentation

The Contractor shall deliver one copy of all operational and maintenance manuals for equipment
installed in solar equipment.

Construction Requirements

Installation

Solar equipment shall be fully installed and tested at locations shown on the Plans before the
microwave detector assembly is installed and adjusted.  Wires and cabling shall be connected to
supply power to terminal strips in the equipment cabinet.

Install cable tags for all internal wiring harnesses, jumper cables, etc. Include the cable function,
origin, destination, equipment location, and other information to facilitate testing, operating, and
maintenance required and approved by the Engineer.
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The solar equipment system shall be mounted on the same support structure as the MD device
and MD cabinet.  The solar array shall be mounted at a 45� facing south or as directed by the
Engineer.

Testing

Once installed and adjusted, the Contractor shall test the solar equipment for 72 hours to ensure
that it meets the requirements specified in this Special Provision.  The Contractor shall provide the
Engineer with a signed copy of these test results, documenting complete and continuous
operation of the MD station during this initial test period.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  The warranty
shall warrant and guarantee repair of the component parts of the solar equipment furnished by the
Contractor that prove to be defective in workmanship and materials during the first two years of
operation as defined and noted above at no additional cost to the Department.

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.

Method of Measurement

Solar equipment shall be measured per unit installed, tested, and accepted by the Engineer.

Basis of Payment

SOLAR EQUIPMENT shall be paid at the contract bid price each, which price shall be payment in
full for furnishing, installing and testing, and for all maintenance, labor, and tools necessary to
provide this item.
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TRUSS MOUNTED CHANGEABLE MESSAGE SIGNS

Effective October 14, 2002

Description

This work consists of providing truss mounted changeable message sign (TMCMS) for the Peoria
I-74 Reconstruction project, at the locations shown on the Plans and as directed by the Engineer.
Truss mounted changeable message sign assembly includes the supporting structure(s), TMCMS
enclosure, point of service for AC, and associated mounting hardware and software as described
in these Special Provisions and as shown on the contract Plans.  It also includes one PC
Workstation and three sets of operational TMCMS software that remotely provides access to the
functionality and performance specified herein.

Materials

General

The TMCMS shall be a full matrix amber LED display in a walk-in weatherproof cabinet, and a
ground-mounted weatherproof sign controller cabinet.  The TMCMS shall provide approaching
motorists with a clear readable message in all normally encountered weather and lighting
conditions.

The sign shall be designed for a minimum life of 20 years.

Environmental Requirements

The TMCMS shall withstand the following environmental conditions for 24 hours or more with no
functional or performance degradation, permanent deformation or other damages:

Temperature:   -40 to +140�F (-40 to 60°C)
Humidity:  0 to 100 %
Wind: To at least 90 mph with a 30% gust factor
Ice:  Front face ice load of 4 pounds per square foot

Functional Requirements

The TMCMS shall be capable of accepting commands, displaying messages and returning status
as required by the current version National Transportation Communications for ITS Protocol
(NTCIP) Specifications applicable for TMCMS and as specified in these special provisions.

For message creation, the VMS field controller, and TMCMS control software shall support the
storage and use of a minimum of three (3) alphanumeric character font files comprising the ASCII
character set and including 8 directional arrows.  Software shall provide the ability to create and
maintain message libraries containing up to 255 messages.
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The Contractor shall supply three copies of remote control and sensing software used to control
and interrogate the signs.  This software shall provide interoperability with all other signs supplied
under this contract and shall be designed to run on a PC workstation under Windows NT, 95/98,
2000, and Windows XP, either remotely, using the communications link connected to the TMCMS;
or locally, from a laptop computer connected to the sign controller communications port.  The
software shall display the message to be downloaded on the PC display to operators exactly as it
will appear on the destination TMCMS.

The software shall be capable of sending multiple messages to multiple signs.  The Contractor
shall provide a cellular transceiver and cellular digital packet data (CDPD) modem for each sign
and for four control centers.  Communications shall be by CDPD wireless service.  The Contractor
shall lease this service for each sign location and for the IDOT TCC, the Peoria DPW and ECC,
and the EPPS.

TMCMS control software shall support the creation of user ID’s and passwords for up to 25
potential system users.  User creation, as well as individual user access rights, shall be
assignable only by a “System Administrator”.

Before a system operator can use the TMCMS control software, the software shall request a “user
name” and user “password”.  If the correct user name and password are not provided, access to
the software shall be declined.

An 8-bit identification code shall be assignable to each controller, via switches located inside the
controller enclosure.  The software shall control a network of at least 250 variable message signs.

Software Documentation

Full documentation for all software and associated protocols shall be supplied to the Department
on a 3.5-inch floppy disk(s) and a CD-ROM.  The Department reserves the right to provide this
documentation to other parties who may be contracted with in order to provide overall integration
or maintenance of this item.

Performance Requirements

TMCMS messages shall be clearly visible and legible from in-vehicle viewing distances between
150 and 800 feet.  While using an 18 in character height, the TMCMS shall be capable of
simultaneously displaying up to 15 characters in each of three lines with spaces between
characters, using 5 horizontal X 7 vertical (or larger) pixel matrices.

The TMCMS controller shall be capable of storing a minimum of 32 three-line full width messages.
The controller shall be capable of downloading a minimum of 8 additional messages and
commands from the communications interface.

The sign shall provide a, RS-232 communications interface in the sign control cabinet suitable for
wireless, PSTN, and fiber optic communications with the sign controller.  Additionally, an RS-232
serial port shall be provided in the control cabinet for full sign operation by means of a laptop
computer.  Each serial port shall support data rates of 19.2 kbps, 14.4 kbps, 9600 bps, 4800 bps,
2400 bps, 1200 bps, 600 bps, and 300 bps.
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Optical Requirements

All mandatory NTCIP sign functions shall be available and message effects shall be visible from
the ground-mounted sign control cabinet.

The viewing angle of each discrete LED-formed pixel shall be a minimum cone of 30 degrees
around a line normal to the TMCMS viewing surface.  The intensity of each pixel shall not
decrease more than 30% over the ten-year life of the sign.

If pulse-width modulation is used for intensity control, the sign drive electronics shall use a refresh
or repetition rate of 100 Hz or greater.

The TMCMS walk-in cabinet shall mount three or more light sensors, one angled in a northerly
direction away from nearby lighting, scaled for 100 lux, and two normal to the sign face, pointing
in opposite directions, scaled for 100,000 lux.  Each sensor shall have an adjustable aiming angle.

Electrical Requirements

The TMCMS shall be operable from 220 VAC, 60 Hz single phase power or two legs of 120/208
VAC, 60 Hz three-phase, including neutral and earth ground, and shall consume less than 10 kW

The TMCMS shall provide transient protection for AC power and at entrances to sign and
controller enclosures.  Specifications for surge protection of the cable conductors shall be as
follows:

Clamp voltage: 15 Volts
Peak surge current: 500 Amps per line for 10 x 700 us
Protection type: Line to ground
Response time: < 1 nanosecond
Connector type: terminal strip
Technology: Hybrid; both avalanche semiconductors and gas tube

Two conduits shall connect the controller cabinet with the walk-in sign display; one for power and
one for communications, unless communications between the two is by optical fiber.

TMCMS pixels shall be constructed with discrete LEDs manufactured by the Toshiba Corporation
or Agilent Technologies (formerly known as Hewlett-Packard). Substitutes will not be accepted.
Discrete LEDs shall conform to the following specifications:

● LED’s shall be non-tinted, non-diffused, high-intensity, solid-state lamps that utilize InGaAlP or
AlInGaP semiconductor technology.

● LED lenses shall be fabricated from UV light resistant epoxy.
● The LED lens diameter shall be 0.2 inches (5 mm).
● LEDs shall emit amber (yellow-orange) light that has a peak wavelength of 590 � 4 nm.
● LEDs shall be obtained from a one-bin luminous intensity sort.
● LEDs shall have a minimum half-power viewing angle of 15�.
● LED package style shall be through-hole flush-mount; LED’s with standoffs and surface mount

LED’s will not be accepted.
● All LED’s used in all TMCMS provided for this contract shall be from the same manufacturer

and have the same part number.
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Pixels shall contain the quantity of discrete LED’s needed to generate a pixel luminous intensity of
20 Cd, minimum, when the pixel is driven with a forward current of 20 mA DC per LED string.

All LED display modules, as well as the LED pixel boards and driver circuit boards, shall be
identical and interchangeable throughout the TMCMS.  LED arrays shall not share a circuit board
with the display drive electronics but shall be easily connected and disconnected from the driver
board using plugs, sockets, and simple hand tools while excluding soldering operations.

TMCMS shall be provided with redundant DC power supplies.  These shall be rated for a
minimum of 50% spare capacity over that required to light every pixel on a line to full intensity,
and shall automatically pick up the load if one unit fails, while sending an error indication to the
TMCMS controller.  All electrical components operating on more than 24 V shall be UL listed.

LED intensity shall be automatically adjusted to match ambient lighting conditions.  This automatic
control shall be provided with an override operated through the TMCMS controller
communications channel.

The walk-in display cabinet shall be furnished with a minimum of four fluorescent lighting fixtures
and three NEMA 20-R duplex 120VAC GFI receptacles inside the enclosure suitable for sign
inspection, testing, maintenance and repair.  The lamps shall be spaced evenly above the
walkway and shall be fitted with protective guards.  Wire cages shall protect lamps.  Lamp ballasts
shall be rated for operation at 0�F.  The duplex outlets, on a 20A utility outlet circuit, shall be
spaced evenly on the back wall no more than three feet above the walkway.

Front face panels shall provide a high-contrast background for the TMCMS display matrix. The
aluminum portion of each panel shall be painted black and shall contain a circular or square
opening for each LED pixel.  Openings shall be large enough to not block any portion of the LED-
viewing angle.

The front panel shall be heated to prevent fogging and condensation.  A minimum eight watt-per-
foot, self-regulating, heat tape shall be provided along the bottom of the message area, between
the glazing and the display modules.  The TMCMS controller shall control the heat tape.  All heat
tape terminal blocks shall be covered for safety.

The TMCMS manufacturer shall provide two earth ground lugs that are electrically bonded to the
TMCMS housing.  Lugs shall be installed near the lower left and lower right corners of the
TMCMS housing’s rear wall.  The TMCMS installation contractor shall provide the balance of
materials and services needed to properly earth ground the TMCMS.

The sign and controller cabinet shall be equipped with surge suppression circuitry for AC power
conductors and external RS-232 data lines to protect them from electrical spikes and transients.
The presence of power transients or electromagnetic fields, including those created by any
components of the system, shall have no deleterious effect on the performance of the system.
Specifications for surge protection of the cable conductors shall be as follows:

Clamp voltage: 15 Volts
Peak surge current: 500 Amps per line for 10 x 700 us
Protection type: Line to ground
Response time: < 1 nanosecond
Connector type: terminal strip
Technology: Hybrid; both avalanche semiconductors and gas tube
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The system shall not conduct or radiate signals which will adversely affect other electrical or
electronic equipment including, but not limited to, other control systems, data processing
equipment, audio, radio and industrial equipment.

Structural Requirements

Walk-in TMCMS Display Cabinet

The TMCMS display cabinet shall allow replacement of any display component from the walkway
within the sign, excluding the sign display cover.  The removal of any display module shall not
reduce the structural integrity of the walk-in cabinet.

The maximum weight of the TMCMS display and walk-in enclosure shall not exceed 2700 lb.
Dimensions of the TMCMS walk-in enclosure shall not exceed twenty feet long by eight feet high
by three feet wide.

The bottom panel of the housing shall have a minimum of four drain holes, with replaceable drain
filter plug inserts.

A three-point lockable aluminum access door shall be provided at the end of the housing as
shown in the plans to enable easy access to the walk-in housing.  This access door shall be 6'-8"
X 2'-0" minimum.  The door shall have a handle-operated locking mechanism, closed cell
neoprene gasket and a stainless steel hinge.  The locking mechanism shall be a heavy-duty,
industrial-strength, three-point, dead bolt, center-case lock with a zinc finish.  There shall be a
handle on both the inside and the outside of the door.  Handles shall be heavy-duty, industrial-
strength with a zinc finish on the inside handle and a chrome plated finish on the outside handle.
The outside handle shall be pad-lockable.  Included in the door assembly shall be a device to hold
the door open at 90 degrees.

For moving and installation purposes, multiple steel lifting eyebolts shall be attached to the top of
the TMCMS housing.  Eyebolts shall attach directly to the TMCMS housing structural frame and
shall be installed at the TMCMS factory.  All eyebolt-mounting points shall be sealed to prevent
water from entering the TMCMS housing.  Lifting eyebolts, as well as the housing frame, shall be
designed so that the TMCMS can be shipped and handled without damage or undue stress being
applied to the housing prior to or during TMCMS installation on its support structure.

The sign housing shall have a continuous 18-inch wide walkway extending the full length of the
sign.  The walkway shall be made of 1/8-inch, diamond tread, 6061-T6 or 3003-H22 aluminum. All
edges of the walkway grating shall be finished to eliminate sharp edges or protrusions.  The
walkway shall be capable of supporting a total load of 1000 lb. within any 10-ft section of the
walkway.

The sign housing shall be a minimum of 2 feet wide to allow adequate room inside the sign
housing for maintenance personnel.  There shall be 18 inches of clear area between all
equipment along the entire length of the sign housing from the 18-inch walkway, and upwards 6
feet.

The sign shall be constructed of aluminum alloy 5052-H32 or 3003-H14 that shall not be less than
1/8 in thick, unless otherwise specified in this document.  Framing structural members shall be
aluminum alloy 6061-T6 or 6063-T5.
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All welding shall be by an inert gas process in accordance with the American Welding Society
(AWS) Standards, ANSI/AWS D1.2-97.  The LED TMCMS manufacturer’s welders and welding
procedures shall be certified by an ANSI/AWS Certified Welding Inspector to the 1997 ANSI/AWS
D1.2-97 Structural Welding Code for Aluminum.

The ventilation system shall be a positive-pressure, filtered, forced-air system which cools both
the display modules and the sign housing interior.  The sign housing shall have at least two
exhaust ports.  Each exhaust port shall be filtered and protected by an aluminum hood assembly.

The ventilation system shall have a minimum of two fans.  Air shall be drawn into the sign housing
through hoods near the top of the housing, and then filtered before reaching the fan units. There
shall be one aluminum hood assembly and one inlet filter for each fan.

All duct work that impedes access to any sign components shall be easily removable, without
tools, for servicing of these components.  Ductwork shall be 0.040 in minimum thickness
aluminum and shall be designed for minimal pressure drops throughout the system.

Multiple temperature sensors shall activate the ventilation system. There shall be a minimum of
one sensor located near the middle of the sign, at the top of the display area.  There shall be an
additional temperature sensor located to accurately measure the ambient temperature outside the
sign housing.  The temperature sensors shall have an accuracy of +/- 3�F. or better and a range
from -40 to +155�F or greater.

The temperatures from the sensors shall be continuously measured and monitored by the sign
controller.  A temperature reading greater than a user selectable critical temperature shall cause
the sign to go to blank and the TMCMS controller shall report this error message to the central
controller.

The ventilation system shall be equipped with a manual override timer to provide ventilation for
service personnel.  The timer will have a maximum on time of 1 hour.

The LED modules and electronic equipment shall be protected by a fail-safe, back-up fan control
system in the event of an electronic fan control failure or shutdown of the sign controller.

Construction Requirements

Sign construction and installation shall be coordinated with the Engineer.  TMCMS shall be
transported and erected in a manner recommended by the manufacturer, providing a minimum
clearance of 17.5 ft. above the pavement and a horizontal appearance to motorists once fully
installed as shown on the Plans.

The Contractor shall construct the appropriate size and type of controller cabinet base required by
the sign manufacturer at the locations as shown on the Plans.  The Contractor shall arrange for
installation of a 220 VAC electrical service at the sign location.  The Contractor shall install the
TMCMS Controller cabinet and connect it to this service as shown on the contract Plans.  This
work as well as the necessary communications and power cables, shall be considered included in
the cost of the Truss Mounted Changeable Message Sign pay item.
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Testing

The Contractor shall certify in writing to the Engineer that each TMCMS installation is fully
compliant with the NTCIP standards named in the Materials section of this Special Provision.  All
mandatory objects and the optional objects mentioned above under Materials shall be certified for
each sign and provided to the Department.  In addition, following installation, the Contractor shall
perform a site test of each sign, demonstrating the functionality and performance required in the
Materials section of this Special Provision to the Engineer.  The Contractor shall give the Engineer
a minimum of two weeks notice before performing the site test.

Documentation

Contractor shall supply three copies of all TMCMS drawings, and control software operators and
maintenance manuals with each sign.  The manuals shall detail all operational and maintenance
features of the sign and the method of accessing and activating these features.  In addition, the
manuals shall describe methods of troubleshooting TMCMS operational errors.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.  The certificate shall be supplied at the conclusion of the system
acceptance test and shall be for a minimum of two years after that point.  The certificate shall
name the Department as the recipient of the service.  The Department shall have the right to
transfer this service to other private parties who may be contracted to perform overall
maintenance of the facility.

Method of Measurement

Truss mounted changeable message sign shall be measured for payment each per TMCMS
complete, in place, tested to assure all functionality and performance required above, and
accepted by the Engineer.

Basis of Payment

Payment will be made at the unit price for each TRUSS MOUNTED CHANGEABLE MESSAGE
SIGNS which shall include all equipment, material, documentation, testing and labor detailed in
the contract documents for this bid item.
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OVERHEAD SIGN STRUCTURE WALKWAY, TYPE A

Effective October 14, 2002

The overhead sign structure walkway shall meet the requirements of Section 733 of the Standard
Specifications.

Revise Section 733.11 of the Standard Specifications to read:

Basis of Payment

This work will be paid for at the contract unit price per feet (meters) for OVERHEAD SIGN
STRUCTURE WALKWAY, TYPE A.

ELECTRIC CABLE IN CONDUIT, GROUNDING, NO. 6 1C

Effective June 12, 2002 – Revised June 20, 2002

The cable shall meet the requirements of Section 817 of the Standard Specifications, and the
following:

Add to Section 817.02 (b) of the Standard Specifications:

Unless otherwise noted on the Plans, the grounding conductor shall be one conductor, #6 AWG
copper, with a XLP jacket.

The grounding conductor shall be bonded, using a Listed grounding connector (Burndy type
KC/K2C, as applicable, or approved equal), to all proposed and existing closed-circuit television
cameras, dynamic or changeable message signs, and inductive and non-intrusive detector station
cabinet locations, as well as traffic signal mast arm poles and traffic/pedestrian signal posts,
including push button and flashing beacon posts.  The grounding conductor shall be bonded to all
proposed and existing cabinets and other metallic enclosures throughout the wiring system and
noted herein and detailed on the plans.

Method of Measurement

The grounding cable shall be measured for payment in feet (meters) in place.

Revise Section 817.05 of the Standard Specifications to read:



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

68

Basis of Payment

This work will be paid for at the contract unit price per feet (meters) for ELECTRIC CABLE IN
CONDUIT, GROUNDING, NO. 6, 1C, which price includes all associated labor and material
including grounding clamps, splicing, exothermic welds, and other listed connectors and
hardware.

SIDEWALK REMOVAL AND REPLACEMENT

Effective September 30, 2002

Description

Portland cement concrete sidewalk shall be removed and replaced at locations as indicated on
the Plans.  In general, this work will take place where underground electric cable in existing
conduit in-place under existing concrete sidewalk needs to be accessed.  This work shall include
removal of the existing sidewalk in accordance with Section 440 of the Standard Specifications,
and installing new concrete sidewalk to replace the removed sidewalk in accordance with Section
424 of the Standard Specifications.

Materials

The newly constructed Portland cement concrete sidewalk shall meet the requirements of Section
424.02 of Standard Specifications.  The thickness of the newly constructed concrete sidewalk
shall be four (4) inches (100 mm).

Construction Requirements

The existing concrete sidewalk to be removed shall be as shown on the plans or as directed by
the Engineer.  The removal and disposal of the existing sidewalk shall be performed in
accordance with Section 440 of the Standard Specifications.

The new Portland cement concrete sidewalk shall be constructed where the existing sidewalk has
been removed, or as directed by the Engineer.  Construction work shall be in accordance with
Section 424 of the Standard Specifications.

Method of Measurement

Sidewalk Removal and Replacement shall be measured for payment in place, and the area
computed in square feet (square meter) of the newly installed concrete sidewalk. The amount of
sidewalk removal shall be included in the cost of this pay item.
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Basis of Payment

Payment will be paid for at the contract unit price per square feet (square meter) of SIDEWALK
REMOVAL AND REPLACMENT.  The price shall include payment in full for all required
expansion joints, special texturing, variable height edge treatment at sidewalk ramps, and for
removing and disposing of the entire quantity of sidewalk as required.

20 AMP, 1 POLE CIRCUIT BREAKER

Effective June 20, 2002

Description

This work shall consist of furnishing a single pole, rated 20 A circuit breaker that is mounted on an
aluminum plate and is installed in a small panelboard in an existing cabinet at the location shown
on the Plans or as designated by the Engineer.  This work shall be in accordance with the
requirements set forth under Section 805 and 1086 and Article 1068.01(e)(3) in particular of the
Standard Specifications.

Basis of Payment

This work will be paid for at the contract unit price of each for 20 AMP, 1 POLE CIRCUIT
BREAKER, which shall be payment in full for all labor, equipment, and materials required to
provide the circuit breaker installation described above, complete.  Any charges by Central Illinois
Light Company to provide electrical service to the service installation will be paid for separately
according to Article 109.05.

CLOSED-CIRCUIT TELEVISION DOME CAMERA

Effective August 23, 2002

Description

This work shall consist of furnishing and installing an integrated Closed-Circuit Television (CCTV)
Dome Camera Assembly as indicated in the Plans.  This assembly shall contain all components
identified in the Materials Section and shall be configured as indicated on the plan sheets.
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Materials

General

The camera assembly shall be of the dome type and shall consist of the camera, lens, and pan/tilt
motor, internal to the dome, along with the camera controller with a maximum weight of 15 lbs.
External interfaces to the dome shall include a standard NTSC video BNC connector, RS-232
data connector for control, and 24 VAC power if required by the CCTV Dome Camera.

The camera assembly shall have a variable-speed manual pan and tilt, and shall include a "pre-
set" timed rotation capability to allow the camera to be automatically oriented to predefined
positions via the central software.

The Contractor shall provide a totally operational assembly with all cabling and terminations
matched to support the selected components.

CCTV Camera and Lens

The CCTV camera and lens shall comply with the following specifications:

Image Sensor: ¼ inch (6.35 mm) Color Interline Transfer CCD
Signal format: Compatible with all applicable National Television Standards Committee

(NTSC) specifications, have 470 horizontal lines and 350 vertical lines at 60
Hz and 30 full frames per second.

Color balance: Through-the-lens type, with less than 10 IRE units unbalance from 285° to
580° K.

Video Signal: NTSC and PAL Standard
Iris: Automatic with Manual Override
Focus: Remotely Controlled and Automatic or Manual
Pixels: 768(H) X 494(V)
Day/Night Switchover Day (color) / Night (mono) automatic with manual override
Sensitivity:
     Color:

Full Video: 6.5 Lux at F1.4 (AGC OFF) for 1.0 volt peak-to-peak ±3.0 dB (75-ohm,
unbalanced)

80% Video: Maximum of 0.55 Lux for 80 percent video measured at the faceplate.
(AGC ON)

     B & W: 0.015 Lux at F1.4  (AGC OFF) for 1.0 volt peak-to-peak ±6.0 dB (75-ohm,
unbalanced)

Signal/noise Ratio: Greater than 45 dB with AGC off, CCIR weighting
Zoom Range: 1 to 10X analog (Minimum)
Software Zoom: 1 to 8X digital (Minimum)
Temperature: -22� F to 158� F (-30�C to 70�C)
Relative Humidity 0 to 90 %
Drive Mechanism Direct Gearing (No Drive Belts)
Pan (Horizontal) 360 Degrees Continuous

Manual: Variable speed, < 1 degree/sec to >50 Degrees/sec (minimum for
large movements)

Preset Operation: 120 Degrees/sec (minimum) at 0.5 degree accuracy or 220 degrees/sec
(minimum) at 0.1 degree accuracy
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Tilt (Vertical) 0-180 Degrees
Manual: Variable speed, < 1 degree/sec to > 40 Degrees/sec
Preset: 120 Degrees/sec (minimum)

Pre-Sets: 60 minimum with automatic rotation of preselected presets
Privacy Zones 5 (minimum) programmable zones that can be set for video blanking
Sector Identification 15 (minimum) independent sectors in the horizontal plane
Alarm Processing 2 (minimum) on-board alarm inputs

External synchronization: Color lock and burst phase adjustment shall be available along with
horizontal phase adjustment.

The camera shall have a built-in programmable character generator capable of superimposing
camera identification on the video display.  The identification shall be programmable for up to two
lines of 24 characters per line. Text characters shall be white with a black border 28 horizontal TV
lines in height.  The camera identification shall be programmable from a laptop computer, using
the RS-232 connector in the control cabinet.

The control/receiver driver shall accept control commands through a standard RS-232 interface.
This port shall operate at user adjustable speeds between 2400 and 9600 bps.  The
receiver/driver shall be assigned a user selectable address and be capable of responding to a
minimum of 64 unique addresses via software or dip switch.

Each unit shall only respond to commands directed to its unique address.  The receiver/driver
shall provide confirmation via the full duplex RS-232 communications port in response to all
commands.  In addition, the unit shall have at least two dry-contact alarm inputs and two auxiliary
dry-contact outputs.

The Contractor shall fully document and provide to the Department the communication protocol
implemented on the receiver/driver.  This protocol shall be open and allow third-party
development of control software.  If the current protocol is not NTCIP compliant, the Contractor
shall supply upgrades to make the software compliant in the future at no cost to the Department.

The video shall be synchronized to the 60 Hz power source.  A phase adjustment shall be
provided for roll-free vertical interval switching at the video switch.  In addition, a video isolation
amplifier shall be provided to address potential interference.

A variable speed electronic shutter shall be provided which shall be adjustable from 1/100 to
1/10,000 of a second, in a minimum of seven steps.  An Automatic White Balance Control shall be
provided to adjust the white balance dynamically in response to the varying light conditions
encountered in outside environments.

Environmental Enclosure/Housing

The environmental enclosure shall be designed to physically protect the integrated camera from
the outdoor environment and moisture via a sealed and pressurized enclosure.  If the option
exists in the standard product line of the manufacturer, the assembly shall be supplied with an
integral sun shield.   The enclosure shall be fully water and weather resistant with a NEMA 4
rating or better.
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The camera dome shall be constructed of distortion free acrylic or equivalent material that must
not degrade from environmental conditions. The environmental housing shall include a camera-
mounting bracket.  In addition, the environmental housing shall include a heater, blower, and
power surge protector.  An integral fitting compatible with a standard 1-1/2 in (38.1 mm) NPT pipe,
suitable for outdoor pendant mounting shall also be provided.

The enclosure shall be equipped with a heater controlled by a thermostat.  The heater shall turn
on when the temperature within the enclosure falls below 40� F (4.4��C).  The heater shall turn off
when the temperature exceeds 60��F (15.6� C).  The heater will minimize internal fogging of the
dome faceplate when the assembly is operated in cold weather.

In addition, a fan shall be provided as part of the enclosure. The fan will provide airflow to ensure
effective heating and to minimize condensation.

The enclosure shall be equipped with a hermetically sealed, weatherproof connector, located near
the top for external interface with power, video, and control feeds.

The complete camera assembly shall meet or exceed the following environmental specifications:

a) Temperature: -40� to +122� F (-40� to +50°C)
b) Humidity: 100% MIL-E-5400T, para 3.2.24.4
c) Altitude:  0 to 1.9 mile (0 to 3.05 km), MIL-E-5400T, para 3.2.24.2
d) Vibration:  Swept 5-60 Hz, 2.1 mm amplitude: (15 Gs at 60 Hz),

 Random 60-1000 Hz .5 Gs RMS
e) Shock:  15 Gs, 3 axis. MIL-E-5400T, para 3.2.24.6
f) Sand & Dust:  MIL-E-5400T, para 3.2.24.7
g) Fungus and Salt:  MIL-E-5400T, para 3.2.24.8
h) Atmosphere:  MIL-E-5400T, para 3.2.24.9
i) Explosion:  MIL-E-5400T, para 3.2.24.10
j) EMI:  FCC Rules, part 15, subpart J, for Class A devices
k) Acoustic Noise:  +150 dB

CCTV Dome Camera Mounting Supports

Mounting supports shall be configured as shown on the camera support detail plans and as
approved by the Engineer.  Mount shall be of aluminum construction with enamel or polyester
powder coat finish.  Braces, supports, and hardware shall be stainless steel.  Wind load rating
shall be designed for sustained gusts up to 90 mph (145 km/hr), with a 30% gust factor.  Load
rating shall be designed to support up to 75 lb (334 N).  For roof or structural post/light pole
mounting, mount shall have the ability to swivel inward for servicing.  The mounting flange shall
use standard 1-1/2 inch (38.1 mm) NPT pipe thread.
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120 VAC and 24 VAC Power Supply

If required by the CCTV Dome Camera, a 24 VAC output/120 VAC input NEMA rated power
supply shall be provided in the equipment cabinet. Transformer rating shall not be less than 100
VA.  The 24 VAC output is to be fused and is to be capable of handling up to 4 amps of total load.
Input connectors shall be of the compression type and be designed to terminate #12-16 AWG
conductors.  Output connectors shall be screw-type barrier strips and be designed to terminate
#16-20 AWG conductors.  The power supply shall be mounted and wired into the equipment
cabinet as described in these Special Provisions and as shown on the Plans.

Connecting Cables

The Contractor shall provide composite cabling that includes power conductors, coaxial video
feed, and RS-232 control wires to connect the integrated CCTV dome camera assembly to the
equipment cabinet designated on the Plans from which the camera shall be powered.  Compatible
connectors shall be supplied to mate with the integrated CCTV dome camera assembly.  In
addition, the other end of the cable, to be terminated in the equipment cabinet, shall be terminated
with an RS-232 connector compatible with the communications equipment supplied under other
bid items, a BNC connector to terminate the NTSC video feed, and lugs to terminate the AC
power feed.

All conductors connecting the CCTV Dome Camera to the pole mounted or ground mounted
cabinets shall be provided with solid-state surge protection where they enter the equipment
cabinet.  Cabling and surge protection shall be included with the CCTV Dome Camera Assembly.

Surge protection of the video coaxial cable shall meet or exceed the following specifications:

Clamp voltage: 6 Volts
Peak surge current: 500 Amps for 10 x 700 us
Protection type: Line to ground
Attenuation: 0.1 dB @ 10 MHz.
Response time: < 1 nanosecond
Impedance: 75 ohms
Connector type: BNC
Technology: Hybrid; both avalanche semiconductors and gas tube

Specifications for surge protection of remaining camera cable conductors shall be as follows:

Clamp voltage: 15 Volts
Peak surge current: 500 Amps per line for 10 x 700 us
Protection type: Line to ground
Response time: < 1 nanosecond
Connector type: terminal strip
Technology: Hybrid; both avalanche semiconductors and gas tube
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Diagnostic Software

PC based diagnostic software shall be supplied which shall allow all camera functions accessible
via the control/receiver driver to be viewed or exercised.  A cable shall be provided with a
standard 9-PIN PC RS232 port, to connect the receiver driver to the command port of the
integrated CCTV dome camera assembly.  A copy of this PC diagnostic shall be supplied with
every assembly.  The program shall operate under Windows NT, 2000, and Windows 95/98 and
be capable of configuring and controlling a CCTV dome camera assembly and its functions
(position, zoom, focus, iris, power, color balance, etc.) from within it.  This includes storing and
recalling preset positions for fast system configuration.

Camera Control

The camera and assembly shall accept and respond correctly to commands issued by the
software program and provide all responses anticipated by the software.

Construction Requirements

General

The Contractor shall prepare a shop drawing detailing the complete CCTV Dome Camera
Assembly and installation of all components to be supplied for approval of the Engineer.
Particular emphasis shall be given to the cabling and the interconnection of all of the components.

The Contractor shall demonstrate a prototype assembly using the proposed components.  This
demonstration shall take place at a Contractor selected site or at the factory.  These conformance
tests shall be completed prior to the delivery of any completed assemblies to the project site.  Any
deviations from these specifications that are identified during this testing shall be corrected prior
to shipment of the assembly to the project site.

The Contractor shall install the CCTV dome camera assembly at the locations indicated in the
Plans. The CCTV Dome Camera Assembly shall be mounted on a pole, wall, or other structure.

Camera assembly cables shall be terminated in the Equipment Cabinet, as indicated in the plans.
This cabinet includes communication and power interfaces.  Power supplied to the CCTV dome
camera shall be 24, 89, or 120 VAC and is subject to manufacturers supplied equipment and shall
be approved by the Engineer.

The Contractor shall install the composite cable with sufficient length to terminate all required
camera functions in the equipment cabinet and at the dome.  The Contractor shall terminate the
cable at both ends

Appropriate connectors shall be furnished and installed to interface the in-cabinet components to
the integrated dome camera assembly.  The Contractor shall mount the in-cabinet components in
the equipment cabinet and connect them to AC power, communications, and video feeds.
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Testing

The Contractor shall test each installed CCTV Dome Camera Assembly.  The test shall be
conducted from the field cabinet using the standard communication protocol and a laptop
computer.  The Contractor shall verify that the camera can be fully exercised and moved through
the entire limits of Pan, Tilt, Zoom, Focus and Iris adjustments, using both the manual control and
presets.  In addition, a video monitor and an oscilloscope shall verify that the video signal meets
or exceeds the specified requirements.  The Contractor shall maintain a log of all testing and the
results.  A representative of the Contractor and a representative of the Engineer shall sign the log
as witnessing the results.  Records of all tests shall be submitted to the Engineer prior to
accepting the installation.

Documentation

One copy of all operations and maintenance manuals for each CCTV component shall be
delivered for each assembly installed.  In addition, full documentation for all software and
associated protocols shall be supplied to the Department on a 3.5-inch floppy disk(s) and a CD-
ROM.  The Department reserves the right to provide this documentation to other parties who may
be contracted with in order to provide overall integration or maintenance of this item.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.  The certificate shall be supplied at the conclusion of the system
acceptance test and shall be for a minimum of two years after that point.  The certificate shall
name the Department as the recipient of the service.  The Department shall have the right to
transfer this service to other private parties who may be contracted to perform overall
maintenance of the facility.

Method of Measurement

The closed circuit television dome camera bid item will be measured for payment by the actual
number of CCTV dome camera assemblies furnished, installed, tested, and accepted.
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Basis of Payment

Payment will be made at the contract unit price for each CLOSED CIRCUIT TELEVISION DOME
CAMERA including all equipment, material, testing, documentation, and labor detailed in the
contract documents for this bid item.

CCTV SURVEILLANCE SITE – COMMUNICATIONS

Effective October 4, 2002

Description

CCTV Surveillance Site – Communications consists of furnishing, installing and integrating an
802.11b Radio, an 802.11b Omni antenna, and an 802.11b antenna cable; the video encoder; a
DS-1 to IEEE 802.3 Router; a 10Base-T unmanaged switch (and power supplies, if required) in a
Pole Mount Cabinet Type A on a support structure that mounts the cabinet and a CCTV Dome
Camera.  The Contractor shall also provide surge protection for all radio cables entering the
cabinet.

Materials

Environmental

All equipment shall comply with the following specifications while supplying the indicated
functionality and performance in these Special Provisions:

Temperature: -32o F to 120 o F
Relative Humidity: 5% to 95%, non-condensing

Equipment outside the Pole or Wall Mount Cabinet shall comply with the following specifications
while supplying the indicated functionality and performance in these Special Provisions:

Temperature: -40o F to 130o F
Relative Humidity: 0 to 100%
Wind: 90 mph with 30% gust factor

80211.b Radio

Provide a microwave radio complying with IEEE 802.11b.  Local data connection to the radio shall
be 10Base-T, using an RJ-45 female connector.
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The 802.11b radio shall also comply with the following electrical requirements:

Input Power: 110 VAC, 60 Hz
Radiated Power: < 100 mw
Range: To six miles with available antennas
Speed: > 1 Mbps sustained
Interface: 10Base-T
Connectors: RJ-45
Dwell Time: < 128 ms
BER at system gain: 10-5 at 30 dB

802.11b Antenna

The antenna shall be an omni-directional type, suitable for use with the 802.11b radio and
antenna cable chosen.

802.11b Antenna Cable

The antenna cable selected shall be suitable for use with the 802.11b radio and antenna chosen.

Video Encoder

The video encoder shall digitize and compress video from the CCTV Dome Camera, using Motion
JPEG (MJPEG) compression.  Resolution and frame rate of individual video images shall be user-
selectable, within the limits of the DS-1 service.  In addition, the codec shall decode camera pan,
tilt, zoom, focus and iris commands from the DS-1 service and shall return camera and controller
status to the DS-1 service.

The video encoder shall comply with the following data formatting, compressing, and electrical
requirements:

Input Power: 110 VAC, 60 Hz
Compression: MJPEG, variable frame rate and resolution
Inputs:

Video: NTSC Composite
Status: RS-232

Outputs
Video and Status: EIA-530 at DS-1 rate

Connectors:
Video: BNC
Status/Control: DB-25

10Base-T Switch

Provide a 10Base-T unmanaged switch with four or more ports capable of forwarding or blocking
Ethernet packets sent to specific MAC addresses.
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The 10Base-T switch shall comply with the following data formatting and electrical requirements:
Input Power: 110 VAC, 60 Hz
Governing standard: IEEE 802.3 Ethernet
Interface: > 4 10Base-T ports, RJ-45 Connectors

DS-1 to 10Base-T Router

Provide a DS-1 to 10Base-T router to allow the second DS-1 channel of the DS-1 microwave
radio to co-operate with the 802.11b radio.  The router shall convert and buffer between the
second DS-1 CSU/DSU, and the IEEE 802.3 connection to the 802.11b radio.

The DS-1 to 10Base-T Router shall comply with the following data formats and electrical
requirements:

Input Power: 110 VAC, 60 Hz
Alarms:
Clocking: From WAN, internal, or external clock
Protocols: TCP/IP, SNMP, Telnet, ICMP, RIP, ARP
Speed: WAN, 1.544 Mbps DTE Channel, 56Kbps to 1.536 Mbps
Interface:
LAN: IEEE 802.3 Ethernet, 10Base-T, RJ-45 connectors
WAN: RS- 530, DB-25M Connector
Console: RJ-11

AC Power

All equipment shall be designed to run on 110VAC, 60 Hz, or the Contractor shall supply modular
power supplies without integral duplex plugs to supply the equipment from the 110VAC power
available in the Pole or Wall Mount Cabinet Type A.

Surge Protection

The Contractor shall provide surge protection to the antenna cable for the 802.11b radio antenna
where it enters the Pole or Wall Mount Cabinet.

Surge Protectors shall comply with the following electrical requirements:
Surge protection of the video coaxial cable shall meet or exceed the following specifications:

Clamp voltage: 15 Volts
Peak surge current: 500 Amps for 10 x 700 us
Protection type: Line to ground
Attenuation: 0.1 dB @ 2 GHz.
Response time: < 1 nanosecond
Impedance: To match 802.11b radio selected
Connector type: In-line, with separate ground wire
Technology: Hybrid; both avalanche semiconductors and gas tube
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Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt of defective equipment, and the provider of the
warranty shall be responsible for all return shipping costs.  The depot maintainer designated for
each component shall be authorized by the original manufacturer to supply this service.  A
warranty certificate shall be supplied for each component from the designated depot repair site
indicating the start and end dates of the warranty.  The certificate shall be supplied at the
conclusion of the system acceptance test and shall continue a minimum of two years after that
point.   The certificate shall name the Department as the recipient of the service.  The Department
shall have the right to transfer this service to other private parties who may be contracted to
perform overall maintenance of the facility.

Documentation

The Contractor shall deliver one copy of all operations and maintenance manuals for equipment
installed in each CCTV Surveillance Site-Wireless Communications Item.

Construction Requirements

General

In wireless CCTV cabinets where the DS-1 radio, antenna cable, and antenna have previously
been provided and tested, install the equipment in this Item.

Securely fasten the antenna and antenna cable to the mounting structure.

Provide lightning protection where the antenna cable enters the Pole or Wall Mount Cabinet.

Testing

Test the video encoder using video from the CCTV Dome Camera to verify compressed video
output, camera control output, and camera status input.  Test the 802.11b radio to verify output
power and BER when installed and operating.  Test the Router and 10Base-T connector to verify
Ethernet functionality and performance.  Integrate and test all equipment in the cabinet to
complete the Stand-Alone Site Test.

Method of Measurement

The CCTV Surveillance Site – Communications bid item will be measured for payment by the
actual number of sites furnished, installed, tested, and accepted.
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Basis of Payment

Payment will be made at the contract unit price for each CCTV SURVEILLANCE SITE –
COMMUNICATIONS.  Included in that price shall be all equipment, material, testing,
documentation, and labor detailed in the contract documents for this bid item.

CONCRETE FOUNDATION, TYPE 1

Effective May 21, 2002

Description

Concrete foundations shall be constructed to support ITS equipment cabinets (Type 1
foundations) at locations as indicated on the Plans.  This work shall include installing any
necessary hardware (entering conduits, bolts, anchor rods, grounding, etc.) as shown on the
Plans.  This work shall also include any topsoil, fertilizing, seeding, and mulching of the distributed
areas in accordance with Sections 211, 250, and 251 of the Standard Specifications.

Materials

Type 1 concrete foundations shall be according to materials defined in Article 836.02 of Section
836 of the Standard Specifications.  All anchor bolts shall be in accordance with Section 1006.09
of the Standard Specifications except that all anchor bolts shall be hot dipped galvanized the full
length of the anchor bolt including the hooks.  Anchor bolts shall provide bolt spacing as shown in
the Plans and as required by the cabinet manufacturer.

The Type 1 concrete foundations shall also be fabricated in accordance with Section 1070 of the
Standard Specifications.  These concrete foundations shall be fabricated from material new and
unused in any previous application.  The manufacturer shall provide a Certificate of Compliance
that the materials are new and meet the specified requirements in accordance with the Standard
Specifications and as shown on the Plans.

Construction Requirements

The Engineer will determine the final placement of the Type 1 concrete foundations.  Type 1
concrete foundation dimensions shall be in accordance with those dimensions shown in the Plans
on the detail sheet “Concrete Foundation, Type 1 (Model 334 Cabinet) Detail”.  The foundation
shall be located as required in order to avoid existing and relocated utilities.  The top of the
foundation shall be finished level.  Shimming of the appurtenance to be attached will not be
permitted,
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Prior to pouring the foundation, the Contractor shall check the Plans for the specific number, size,
and direction of conduit entrances required at the given location.  All conduit in the foundation
shall be installed rigidly in place before concrete is deposited in the form.  Bushings shall be
provided at the ends of the conduit.  Anchor rods and ground rod shall be set in place before the
concrete is deposited by means of a template constructed to space the anchor rods according to
the pattern of the bolt holes in the base of the appurtenance to be attached.  The appurtenance
shall not be erected on the foundation until the bases have cured for at least (7) days.  The
Concrete shall cure according to Article 1020.13 of the Standard Specifications.

Method of Measurement

Concrete foundations shall be measured for payment in feet (meters) of the concrete foundation
in-place installed in accordance with the total length of concrete foundation required for Type 1
foundations as indicated on the Plans and as directed by the Engineer.  Extra foundation depth,
beyond the directive of the Engineer, will not be measured for payment.

Basis of Payment

Payment will be paid for at the contract unit price per feet (meter) of CONCRETE FOUNDATION,
TYPE 1, of the diameter and length indicated.  The price shall include payment in full for
furnishing, installing, and testing all materials (entering conduits, bolts, anchor rods, grounding,
etc.) within the limits of the foundation and any topsoil, fertilizing, seeding, and mulching of the
distributed areas as well as all associated labor is to be included in this price.

CITY HALL NODE
Effective June 21, 2002

Description

Under this item, the Contractor shall furnish and install equipment, hardware, and cabling to
complete the communications and advanced traffic management systems at the Peoria City Hall.

Materials

General

All equipment and hardware shall be bonded and grounded in accordance with the National
Electric Code.
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Environmental Requirements

All subsystem components shall operate as specified under the following ambient conditions:

Temperature: 32 �F to +122 �F  (0 �C to 50 �C)
Relative Humidity: 25% to 95%

Labeling Requirements

The Contractor shall label all cables and ports using permanent cable tags.  These labels
shall identify the function of the cables and the ports the cables are connected to.

The Contractor shall label all cable terminations, jacks, and connectors with function and
system identification.

Cable

� The Contractor shall furnish and install fiber optic patch cords to cross connect fibers in
different cable sheaths, as shown on the plans.  These cables shall be color-coded, with
yellow being used for single mode and orange being used for multi-mode cables.

Fiber Optic Termination Panel

The Contractor shall furnish a Fiber Termination Panel with 72 terminations.  The Contractor shall
install these panels as shown on the Plans.  The 72-fiber termination panel will be used to
terminate the single mode and multimode cables.

The termination panels shall be constructed of heavy gauge aluminum and shall comply with the
following requirements:

� The Termination Panels shall be mounted in EIA-Standard 19-in equipment racks.
� The 72-fiber panel shall not exceed 5 Standard Rack Units (SRU).
� The Termination Panels shall use FC connectors.  These connectors shall be accessible

to a technician standing in front of the cabinet. Each FC connector on the panel shall not
cause in excess of 0.3dB optical signal loss when tested at 1310nm.

� The panel shall route fiber optic patch cables between any two connectors without
reaching the patch cables’ minimum bending radius.

� Single mode fiber used in the pigtails shall meet the optical characteristics of the drop
cable used, including mode field diameter.

19-in, Free-standing Equipment Rack

The Contractor shall furnish 19-in Electronic Rack with the following characteristics:

� Mounting spaces shall be provided in the front and rear of the cabinet
� Mounting spacing shall be as specified in EIA-STD-310-D
� The rack shall provide 43 standard rack units (1sru=1.75”) of mounting space
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Construction Requirements

General

At the Peoria City Hall, the Contractor shall install and test hardware and equipment shown on the
Plans.

Install patch cables to concatenate fibers from the IDOT Communications Center to the Peoria
ECC and camera sites connected to City Hall by the composite fiber optic cables.

The Contractor shall fill out connector fields with connectors for future cables.

The racks and termination panels shall be installed in accordance with the Plans, at locations
approved by the Engineer.

The Contractor shall prepare a shop drawing, which details all of the equipment to be supplied
under this bid item.  The submittal shall consist of three copies of the standard catalogue
descriptions and user or installation manuals for each component.  The information submitted
must be sufficient to verify that the equipment is compliant with all of requirements included in the
material specifications.  In addition, schematics shall be included which detail the interconnection
of all of the components to other system components.

The Contractor shall develop and submit for the Engineer’s approval, a detailed test plan that
verifies that each component is compliant with the specification and that all of the interconnection
cables are operational and properly configured.  This test shall use standard manufacturer
operating and diagnostic software.  At the test, each component will be inspected to verify that it
has been delivered according to the approved shop drawings.

In the test plan, the Contractor shall test each terminated fiber, end-to-end, with an Optical Time
Domain Reflectometer (OTDR) and an optical source and optical power meter (OPM).  The test
data shall include software files and hardcopies of all OTDR traces and a table of end-to-end fiber
losses based on the OPM.

Five (5) copies of all operations and maintenance manuals for each central component shall be
delivered for each assembly installed.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

84

The certificate shall be supplied at the conclusion of the system acceptance test and shall be for a
minimum of two years after that point.   The certificate shall name the Department as the recipient
of the service.  The Department shall have the right to transfer this service to other private parties
who may be contracted to perform overall maintenance of the facility.

Method of Measurement

The City Hall node installation will be measured on a lump-sum basis for all center elements and
equipment, subsystems and components specified herein.

Basis of Payment

This item shall be paid at the contract lump-sum price for CITY HALL NODE which price shall
include all equipment, material, testing, documentation and labor detailed in the contract
documents.

CITY OF PEORIA DRIES LANE FACILITY NODE

Effective September 7, 2002

Description

Under this item, the Contractor shall furnish and install hardware and equipment to complete the
communications and advanced traffic management systems at the Peoria Department of Public
Works at Dries Lane Facility.

Materials

General

Environmental Requirements:

All subsystem components shall operate as specified under the following ambient conditions:

� Temperature: 32� F to +122� F (0� C to 50� C)
� Relative Humidity: 25% to 90%

Labeling Requirements:

The Contractor shall label all cables and ports using permanent cable tags.  These labels
shall identify the function of the cables and the ports the cables are connected to.

The Contractor shall label all cable terminations, jacks, and connectors with function and
system identification.
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Cable:

� Network The Contractor shall furnish twisted-pair cables, UTP Category 5e,
in accordance with the Plans.  Cable terminations for network
cables shall be Category 5e or greater.

� RF and Video The Contractor shall furnish and install coaxial cables as indicated
on the Plans.  For applications requiring low-loss RF cables, the
Contractor shall install RG-214/U or equivalent, “riser” rated cable.
For local video connections, the Contractor shall furnish and install
RG-6/U or equivalent cables.

For video connections and distribution, the Contractor shall furnish
and install RG-6 cable for point-to-point wiring and RG-59/U cable to
connect to the monitors and switching equipment.  All cables shall
be “riser” rated.

� Fiber Optic The Contractor shall furnish and install fiber optic patch cords to
cross connect fibers in different cable sheaths, as shown on the
Plans.  These cables shall be color-coded, with yellow being used
for single mode and orange being used for multi-mode cables.

Fiber Optic Termination Panel

The Contractor shall furnish a Fiber Termination Panel with 72 terminations.  The Contractor shall
install these panels as shown on the Plans.  The 72-fiber termination panel will be used to
terminate the single mode and multimode cables.

The termination panels shall be constructed of heavy gauge aluminum and shall comply with the
following requirements:

� The Termination Panels shall be mounted in EIA-Standard 19-in equipment racks.
� The 72-fiber panel shall not exceed 5 SRUs.
� The Termination Panels shall use FC connectors.  These connectors shall be accessible

to a technician standing in front of the cabinet. Each FC connector on the panel shall not
cause in excess of 0.3dB optical signal loss when tested at 1310nm.

� The panel shall route fiber optic patch cables between any two connectors without
reaching the patch cables’ minimum bending radius.

� Single mode fiber used in the pigtails shall meet the optical characteristics of the drop
cable used, including mode field diameter.
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Patch Panel

DSX-1 Patch Panel

The Contractor shall furnish 19-in panels and Bantam jacks for a DSX-1 patch panel.  The panel
shall be constructed using normal-thru connections.  Patch jacks shall be provided for a minimum
of 12 full-duplex, ds-1 circuits.  The Bantam jacks shall be supplied with the following
characteristics:

� Insertion loss ≤0.5 dB at 1.576 MHz
� Crosstalk ≤ -60 dB
� Return loss ≤ -26 dB at 772 kHz
� Contact resistance ≤ 0.01 ohms
� Characteristic impedance 100 ohms (nominal)
� Humidity 0 to 95%
� Life Minimum 20,000 insertions/withdrawal cycles
� Thermal limits -40� to 149� F (-40 to 65º C) (operating)

-76� to 185� F (-60 to 85º C) (storage)

Video Patch Panel

The Contractor shall provide 19-in panels and coaxial jacks to provide a video patch panel at
locations identified in the plans.  The coaxial jacks shall be configured “normal-thru” and self-
terminating when patched.  The jacks shall be compatible with industry standard plugs (WECO)
and shall meet or exceed the following:

� Rated Bandwidth 2.4 GHz
� Return Loss better than -20dB to 2.4 GHz
� Characteristic impedance 75 ohms
� Insertion Loss <.5dB to 2.4 GHz
� Center Conductor Diameter accepts 0.9 in center conductor
� Contact Resistance less than 20 milliohms
� Terminal Resistor 75 ohms ± 1%

Equipment Cabinets

Communications Cabinet and Equipment

The Contractor shall furnish a ground-mounted equipment cabinet and concrete foundation with
the following characteristics:

The cabinet shall be a NEMA 3-R enclosure suitable for outdoor mounting.   The enclosure shall
meet or exceed the requirements of NEMA 3-R and shall be U.L. listed.  The cabinet and doors
shall be constructed from 304 stainless steel with a minimum thickness of 14 gauge.  The Heliarc
welding method or equivalent shall be utilized for all external welds.    The Wire Welding method
or equivalent shall be utilized for all internal welds.  All welds shall be neatly formed and free of
cracks, blow holes and other irregularities.
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The cabinet shall be equipped with four doors.  All inside and outside edges of the cabinet shall
be free of burrs and the cabinet shall be designed with a crowned top to prevent the accumulation
of water on the top surface.  The door openings shall be double flanged on all (4) sides for
increased strength.   Each door shall be equipped with a separate contact closures indicating that
the door is opened or the light is on.  An override switch shall be provided to disable the door
alarm or light contact closure.  These contact closures shall be connected to the alarm panel of
the multiplexer enabling the signals to be received at the central

The nominal size of the cabinet shall be as indicated in the Plans.  The internal compartment shall
be equipped with two 19 in (482 mm) wide rack-mount assemblies, which will be for installing
equipment. These rack mount assemblies shall come equipped with pre-drilled 10-32 holes on
both sides of each assembly.  The door opening shall be a minimum of 80% of the front surface
area.   The door shall be furnished with a gasket that meets or exceeds the physical requirements
of UL508 of UL508-Table 21.1.  The gasket shall form a weather tight seal between the cabinet
and door.  The closed door will be flush with the side(s) of the enclosure.  The hinges shall be
continuous and bolted to the cabinet and door utilizing 1/4-20 stainless steel carriage bolts and
nylock nuts.  The hinges shall be made of 0.93 in (24 mm) thick aluminum and shall have a 0.25
in (6 mm) diameter stainless steel hinge pin.  The hinge pin shall be capped at the top and bottom
by a weld, which shall render it tamper resistant.  Hinge leaves shall not be exposed externally
when the door is closed.   However, hinge knuckles may protrude.

The latching mechanism shall be a 3-point draw roller type using an overlapping door design.
Pushrods will be turned edgewise at the outward supports and shall be (0.25 in by 0.75 in (6 mm
by 19 mm) metal, minimum.  Rollers shall have a minimum diameter of 0.875 in (22 mm) and shall
be made of nylon.  The center catch shall be fabricated from 0.187 in (4.7 mm) metal, minimum.
An operating handle shall be furnished for the door.  The handle will be stainless steel with a 0.75
in (19 mm) diameter shank.  The latching handle shall have a provision for padlocking in the
closed position.  The cabinet shall be supplied with a Corbin #2 dead bolt lock or equal.  The key
shall be removable in the lock position only.

A heavy-duty pad-lock and key shall be provided for each door, which shall be utilized to provide
additional security over that provided by the standard handle assembly.  All pad locks supplied for
the project must utilize identical keys, which shall allow maintenance technicians to carry only one
key.  Four sets of keys for the communications cabinet shall be provided to the Department.

The cabinet shall be provided with louvered vents in the front doors with a removable air filter.
The louvers shall satisfy the NEMA rod entry test for 3R-ventilated enclosures.  The filter will
cover the vents and shall be held firmly in place with bottom and side brackets and a spring
loaded upper clamp.  Exhaust air will be vented out between the top of the cabinet and door.  The
exhaust area shall be a series of 0.12 in x 1.0 in (3 mm X 25 mm) rectangular holes.  The
ventilation plenum area shall be equipped with a removable plate with provisions for mounting a
fan assembly.
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Power Distribution

A diagram titled "POWER DISTRIBUTION DIAGRAM" is included in the plan set titled
"Communications Cabinet and Equipment Details".  The power distribution section shall come
complete with a 50 amp main circuit breaker.  Circuit #1 shall terminate in a duplex receptacle and
shall be used to power systems housed in this cabinet.  This circuit shall be protected by a 20-
amp circuit breaker.  A 10-position power strip shall be connected to the output of the GFI duplex
receptacle and shall be utilized to power the electronic equipment in the cabinet.  Circuit #2 shall
have a 20 amp circuit breaker and terminate in a single duplex-grounded receptacle and shall be
a spare.  Circuit #3 shall have a 20-amp circuit breaker and shall be connected to the internal
cabinet lighting.  Circuit 4 shall be protected with a 20-amp circuit breaker and shall be utilized to
power the heater and ventilation fans.

Surge Protector

A surge protector shall protect each leg of the primary power feed.  This surge protector shall be
installed as a precautionary measure against possible damage resulting from voltage surges on
all incoming power lines.  The 120 V AC single-phase surge protector shall incorporate a series
choke at a maximum clamp voltage of 340 V at 20 KA with a 5 ns response.  In addition, the
surge protector shall have the capability of removing high-energy surges and shall block high-
speed transients.  The surge protector shall comply with the following specifications:

� Peak Current: 20,000 amps (8 X 20 us wave shape)
� Occurrences:  20 times at peak current
� Minimum Series Inductance: 200 micro henries
� Continuous Series Current: 50 A
� Temperature Range: -40� F to 185� F (-40�C to +85�C)

Radio interference filter

A radio interference filter shall be installed at the front of main circuit breaker.  The filter shall
provide a minimum attenuation of 50 dB over a frequency range of 200 kHz to 75 MHz.  The filter
shall be hermetically sealed in a heavy duty metal case filled with a suitable insulation compound
and shall be capable of passing 50 amperes of continuous current.

Ventilation Fan

The ventilation system shall consist of sufficient fans to produce a minimum of 450 cubic feet of
air per minute.  The ventilation shall be controlled via a thermostat.  The thermostat shall have
adjustable settings for fan on and off and threshold settings for the temperature alarms.  The
thermostat shall be set to turn on ventilation at 90� F( 32� C) and turn it off at 73� F (23� C).  A
second adjustable thermostat shall be utilized to generate a contact closure when the temperature
within the cabinet exceeds threshold values.  The threshold for this alarm thermostat shall initially
be set at 113� F (45� C).   This contact closure shall be wired through an override switch into the
multiplexer's alarm panel as further defined in section (h) of this specification.
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Fluorescent light

The cabinet shall be equipped with a fluorescent lamp for each door.  The lamp shall be equipped
with a 15-watt bulb and the fixture should be at least 18 in (457 mm) long.  The lamp shall have
an override switch and should normally activate whenever the associated door is open.  A second
set of contacts shall be furnished on each door switch that shall be connected through an override
switch to a common circuit on the alarm panel to indicate that the light is on.  This alarm panel, as
indicted on the plan set, will provide a signal at central when any door to this cabinet is opened.
The activated alarm shall be disabled.  The fixture shall be equipped with a cold weather ballast.

Heater

The cabinet shall be equipped with a heavy-duty heater.  The heavy-duty radiant heater shall
provide a minimum of 1,700 BTU per hour.  The heater shall be equipped with an adjustable
thermostat, which shall initially be set to activate the heater whenever cabinet temperature falls
below 39� F (4�C) and turn-off at 45� F (7�C).  An additional adjustable thermostat shall be utilized
to generate a contact closure when the temperature within the cabinet falls below a threshold,
initially to be set at 32� F (0�C).  This contact closure shall be wired into an alarm panel as
indicated on the plan set and further outlined in section (h) of this specification.

19-in, Free-standing Equipment Cabinet

The Contractor shall furnish 19 in Electronic Rack Cabinets with the following characteristics:

� Mounting spaces shall be provided on the front and rear of the cabinet
� Mounting spacing shall be as specified in EIA-STD-310-D
� The cabinet shall provide 43 standard rack units (1sru=1.75”) of mounting space

19-in, Wall-mounted Equipment Cabinet

The Contractor shall furnish a wall-mounted, electronic rack cabinet.  The cabinet shall include the
following:

� Mounting spacing shall be as specified in EIA-STD-310-D.
� Cabinet shall provide 12 standard rack units of space (nominal).

Video Control Subsystem

The subsystem consists of five functional components: the video switch, the switch controller, the
camera controller, the software control program, and the joystick controllers.  The Contractor shall
install the components identified on the plans.

Video Switch

The video switch electrically connects one or more output ports on the switch to an input port,
under software control.  The switch provides amplification and buffering to maintain the amplitude
and impedance of the video signal under all configurations.
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Input Ports

� Levels nominal 1 V (0.7-1.4 V) p-p
� Impedance 75 ohms, unbalanced
� Interface BNC connector

Output Ports

� Levels nominal 1 V (0.7-1.4 V) p-p
� Impedance 75 ohms, unbalanced
� Interface BNC connector

Number of Ports

� Input > 20 ports, expandable to 40 or more
� Output > 20 ports, expandable to 40 or more

General

� Signal to Noise Ratio: > 60 dB
� Computer Interface: EIA/TIA-232 or IEEE 802.2

Video Switch Controller

The switch controller shall accept commands from the user and configure the video switch to
connect specific video inputs to specific video outputs.  The controller shall be developed to
function on a PC in a Windows 2000, XP, and NT environment.  The PC connects to the video
switch via EIA RS-232 port and cable.  Inputs from other computer systems or joystick controllers
also use the RS-232 ports.

The switch controller shall include software for controlling a video frame capture card. The video
capture card shall be connected to one of the video switch output ports. Based on a selectable
camera list, the switch controller shall command the video switch to capture particular video
camera frames. The output frequency shall be user selectable.  The software shall perform
appropriate compression techniques and produce digital images in JPEG, GIF, or PNG formats.
The video snap shots shall be outputted by an FTP client or equivalent mechanism.

The switch controller PC must have dedicated access to the public Internet with a 56K or faster
communication link.

The protocol of the controller supplied shall comply with the relevant NTCIP standards adopted by
ANSI at the time the Contract is let.
Camera Controller

The camera controller shall use the same PC as the video switch controller.  It shall convert inputs
from the operators to commands that are transmitted concurrently to the camera control receivers
over low-speed data, multi-point circuits.  These commands shall comply with the NTCIP
standards mentioned above.
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The commands shall be generated by software on an operator’s workstation or shall be generated
by the joysticks and remote keypads.  They shall be sent to the RS-232 port on the PC controller
using a radio link, a fiber optic link, or direct copper-wire connection.

The operating software on the camera controller shall differentiate between users, allowing
different access levels and privileges.

Software Control Program

The contractor shall furnish a software control program at sites identified in the Plans.  This
program shall operate on the Windows NT platform and shall allow an operator to select cameras
and control their orientation using the computer’s mouse and/or keyboard.

Joystick/Keypad Controller

The contractor shall furnish a joystick module that controls the video selection and controls the
camera orientation (PTZ) from remote locations.

The interface between the joystick controller and the camera controller shall be EIA/TIA RS-232.

Video Monitor

The Contractor shall furnish two different monitors, one type for the operations centers and a
smaller monitor for the video distribution centers.

Operations Center Monitor

In the operations center, the Contractor shall furnish color video monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 20 in, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

Video Distribution Room Monitor

In the operations center, the Contractor shall furnish color video monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 13 in, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

The monitors shall be mounted in the same 19-in cabinets as the video patch panels and video
switch.  The monitor shall either be designed to mount in the 19in cabinet or the Contractor shall
supply a standard, rack-mounted shelf to support the monitor.
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Ethernet Switch

A smart Ethernet switch, with a minimum of 12 dedicated 100-Mbps ports, shall be provided.  The
Switch shall have a redundant power supply.  The Switch shall be installed with the SNMP feature
enabled.  The Switch will provide connectivity to the server, workstations, and the network shared
printer via a 100-Mbps ports.  The Switch shall be installed in the 19 in rack with all required cable
management pre-installed.

Ethernet Bridge/Hub

An Ethernet bridge/hub, with a minimum of 10 100-Mbps ports, shall be provided. The bridge/hub
shall have a redundant power supply. The bridge shall be mountable in a 19” rack with all required
cable management pre-installed.

DS1/10BaseT Adapter

A DS1/10BaseT adapter shall be provided. The DS1/10BaseT adapter shall provide connectivity
between a DS1 circuit and a 10BaseT network.  The adapter shall be mountable in a 19” rack with
all required cable management pre-installed.

DS1 Fiber Optic Modem (Transmitter/Receiver)

A DS1 fiber optic modem shall be provided.  The DS1 Fiber Optic Transmitter converts a DS1
electrical signal circuit to a DS1 optical signal to be transmitted on a single-mode (1300 nm
nominal) optical fiber.  The DS1 Fiber Optic Receiver shall receive optically modulated DS1 data
from the DS1 Fiber Optic Transmitter and convert it to a DS1 electrical signal.  The DS1 Fiber
Optic Modem shall support standard DS1 line speeds (1.554 Mbps).

The DS1 Fiber Optic Modem shall be mountable in a 19” rack with all required cable management
pre-installed.

The DS1 Fiber Optic Modem shall provide a 10-6 bit error rate (BER) for a link loss of 0-4 dB.

The DS1 Fiber Optic Modem shall use a power source of 120 VAC±10%.

The Contractor shall furnish and install optical, data, and coaxial cables to interconnect the
equipment as needed.

Digital Multiplex

The Digital Multiplex equipment consists of two tiers: a high-speed transport tier and a lower
speed, network interface tier.  The transport tier typically interfaces the backbone media at an
interface rate of 45 Mbps or greater and distributes the data at data rates of 1.5 Mbps.  The lower
speed, network interface tier, further breaks down the 1.5 Mbps data into voice-grade circuits,
operating at a nominal 64 kbps.  Although specified as two levels of multiplex originating on
separate equipment platforms, equipment currently exists that integrates these tiers in a single
modular shelf.  This approach is equivalent to the two-tier approach.

Ancillary Equipment will provide interfaces from the high-speed transport multiplex’s ports to
analog NTSC video and 10 Base T Network ports.
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Power Requirements

� Voltage 120 VAC, ± 10%

Power supplies shall be modular, redundant and swappable while the equipment remains in
operation.

Environmental

The equipment shall operate within specified ranges over the following environmental conditions:

� Temperature 0-110 ºF (-18-43°C)
� Humidity 20-95% non-condensing

Transport Multiplex (M13)

The Contractor shall provide a transport multiplex that provides multiple broadband ports (1.5
Mbps or higher) and multiplexes the aggregate data from these ports into a bit rate of 45 Mbps or
greater.  The high-speed interface shall include both electrical and optical options.

Optical Interface:

� Operating Wavelength 1300-1340 nm
� Link Budget (end of life) 14 dB or greater (for 10-6 BER)
� Data Rate OC-3 or greater

Electrical Interface (aggregate)

Shall interface with the MICROWAVE DS3

� Impedance 75 ohms (nominal)
� Format B3ZS
� Data Rate 45 Mbps or greater

Wideband Port – DS1

� Impedance 100 ohms (nominal)
� Format B6ZS
� Data Rate 1.544 Mbps
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Wideband Port – Video

The Contractor shall supply internal or external coders and decoders to digitize and compress
NTSC video to a digital format, transmit it, and convert it back to NTSC video.

� Impedance 75 ohms
� Signal Format NTSC
� Signal Level (input) 0.5-2.0 V p-p
� Signal Level (output) 0.5-1.0 V p-p
� SNR (at system BER=10-6) 45 dB or greater
� Compression Technique Motion JPEG or MPEG-2
� Video Bit Rate 6 Mbps (nominal/adjustable)

Network Interface Multiplex

The Contractor shall furnish the equivalent of a channel multiplex, converting an aggregate 1.544
Mbps data stream into DS0 equivalent RS-232 data and analog voice (private line, automatic ring-
down (PLAR), four-wire E&M (4W E&M), and four-wire transmit only (4W XMT) ports.  The
multiplex shall provide ringing for desk sets.  The Network Interface Multiplex shall include RS-
232 ports as an option.

High-Speed Port

� Data Rate DS1, compatible with Transport Multiplex

Low-Speed Port – PLAR

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Card shall automatically signal the distant end when an off-hook condition is sensed.  One or
more compatible desk sets shall be provided for each card, as indicated in the plans.

Low-Speed Port – 4W E&M

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – 4W

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – RS-232

The RS-232 Port module shall provide two or more ports that provide a digital interface that
complies with the data and signaling with EIA/TIA-RS232D.
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RS-232 Port Expander

A RS-232 Port Expander, with a minimum of six (6) input/output ports, shall be provided. The RS-
232 Port Expander shall have a redundant power supply. The RS-232 Port Expander will provide
connectivity between a computer workstation/computer server to a video switch and/or multiple
RS-232 field devices. The RS-232 Port Expander shall be mountable in a 19” rack with all
required cable management pre-installed.

Computer Workstation

The Computer Workstations shall consist of the following major components.  In addition to the
major components, the Contractor shall be required to supply all incidental components, including
all interconnecting cables, adapters, utility software, and other minor components, which are
required to provide a fully operational system.   For all components, at least one copy of the
standard manufacturer's manuals shall be supplied for each assembly provided.

All workstations shall be a standard product of an established brand name company with a good
track record of providing long-term maintenance and service.   The company shall have been
producing leading edge PC based components for a minimum of five years prior to the bid.  The
company shall be able to provide nation wide service and support on a 7 day a week, 24-hour
basis and shall maintain an 800-customer support service.  All major components such as the
mother board, power supply, processor, memory, hard disk, CD-ROM, integrated network
interface card, audio and video components, shall be designed, assembled and warranted by the
manufacturer.   The workstation, as configured, shall be a standard model number of the
manufacturer.  Computers that are assembled from brand name components by system
integrators or re-sellers will be considered “Clones” and are not acceptable.

Each workstation shall be equipped with the following:

� Operating System: Windows 2000
� Hard disk: 60 GB ATA-66/100 IDE (7200 rpm) or better.
� Motherboard: 400 MHz bus clock speed with minimum of 4 dedicated PCI slots

and 4 shared ISA/PCI.  All slots shall support bus mastering.  A
single Pentium IV 2.0 GHZ CPU with 512 KB cache shall be
provided.

� Memory: Minimum of 512 MB of memory.  At least one memory bank shall
remain open for future expansion.

� CD-ROM: 40X IDE CD-ROM or better.
� Video Card: AGP 32MB SDRAM RAM Video card.  The video card shall include

an NTSC compatible video output, which displays the current
content of the video screen.

� Video Capture Card: Third Party, PCI video board with 32MB VRAM or WRAM. Video
inputs must include Composite video (RCA connector) and an S-
video input.  The card shall be able to display live Video-in-a-
window at minimum of 640 x 480 (NTSC).  The video driver shall be
supported and supplied in the Windows 2000 Operating system.
The card shall support resolution of 1280 x 1024 DPI and minimum
refresh rate of 72 Hz and shall be delivered with a full set of utility
software and drivers.
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� Pointing Device: A 3-button, optical wheel mouse shall be supplied.
� Monitor: A 19" flat screen, anti-glare monitor shall be supplied.  The monitor

shall support resolution of 1600 x 1280 DPI at vertical refresh rate of
minimum 100 Hz and horizontal refresh rate of 85 KHz.  The
monitor shall be energy star compliant.  On-screen advanced
control shall be supported.

� Network Interface: The workstation shall be supplied with an Integrated Network
Interface Card (NIC) supporting 10/100 MB/s and using 32-bit PCI
bus-mastering technology.  The card shall have a UTP (RJ-45)
connector.  The card shall be compliant with PCI local bus
specification 2.0 and IEEE 802.3 for Ethernet.  The card shall also
support Netflex-3 technology.

� Color Ink-Jet Printer: A color Ink-Jet printer capable of 600 dpi (minimum) color output on
plain white stock paper.  Printer shall connect to workstation via the
parallel port.  A Windows 2000 driver shall support this printer.

Off-the-Shelf Software

The latest version of the following off-the-shelf software shall be provided:

� Microsoft NT Server 4.0 Resource Kit
� Microsoft SQL Server Version 7  (Five User License)
� Microsoft Office 2000  (Five User License)
� Microsoft Visual Studio 6 including Visual Basic, Visual C++, and Visual J++(Five User

License)

The software shall be supplied in original factory packages with all standard documentation,
manuals, and warranty cards.

Construction Requirements

General

The Contractor shall install a Communications Cabinet and Equipment, and Pad at the Verizon
Tower as shown in the Plans, and the cost of this item is included in the pay item
COMMUNICATIONS CABINET AND EQUIPMENT.

The Contractor shall install two 19 in wall-mounted cabinets in room 124.  The cabinets shall be
mounted on the north wall and shall be approved by the Engineer.

The Contractor shall install two video monitors in the Traffic Management Center (Room 115) in a
location approved by the Engineer.  The Contractor shall install, provision, and test the equipment
in the ground-mounted cabinet and the wall-mounted cabinets as shown on the Plans.
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The Contractor shall prepare a shop drawing, which details all of the equipment to be supplied
under this bid item.  The submittal shall consist of the standard catalogue descriptions and user or
installation manuals for each component.  The information submitted must be sufficient to verify
that the equipment is compliant with all of requirements included in the material specifications.  In
addition, schematics shall be included which detail the interconnection of all of the components to
other system components.

The Contractor shall develop and submit for the Engineer’s approval, a detailed test plan that
verifies that each component is compliant with the specification and that all of the interconnection
cables are operational and properly configured.  This test shall use standard manufacturer
operating and diagnostic software.  At the test, each component will be inspected to verify that it
has been delivered according to the approved shop drawings.  In addition, all software will be
inspected to verify that it is being delivered in factory fresh packaging, including all warranty
cards.

The equipment shall be delivered in its original packaging.  At this point, the tests run as part of
the factory test will be re-executed to verify that the equipment has been installed properly and
has not sustained damage in the move.  In addition, the video capture board of the workstation
shall be connected to the video switch output and LAN HUB.  The contractor shall supply and
install all necessary cabling required to accomplish the video and LAN connection.  This test shall
serve as the Operational Stand-Alone Test of the workstation equipment.

Subsequent to the successful completion of this test, the equipment and all software will be made
available to the consultant for software integration.  At the discretion of the Engineer, certain
components may be removed from the project site by the consultant.  If this option is exercised,
the Engineer will be responsible for returning, re-installing, and testing the component at the
designated site in an acceptable condition.

Five (5) copies of all operations and maintenance manuals for each central component shall be
delivered for each assembly installed.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.  The certificate shall be supplied at the conclusion of the system
acceptance test and shall be for a minimum of two years after that point.   The certificate shall
name the Department as the recipient of the service.  The Department shall have the right to
transfer this service to other private parties who may be contracted to perform overall
maintenance of the facility.
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Method of Measurement

The City of Peoria Dries Lane Facility node installation will be measured on a lump-sum basis for
all center elements and equipment, subsystems and components specified herein.

Basis of Payment

This item shall be paid at the contract lump-sum price for CITY OF PEORIA DRIES LANE
FACILITY NODE which price shall include all equipment, material, testing, documentation and
labor detailed in the contract documents.

CITY OF PEORIA EMERGENCY COMMUNICATIONS CENTER NODE
Effective September 7, 2002

Description

Under this item, the Contractor shall furnish and install hardware and equipment to complete the
communications and advanced traffic management systems at the City of Peoria Emergency
Communications Center (ECC).

Materials

General

Environmental Requirements:

All subsystem components shall operate as specified under the following ambient conditions:

� Temperature: 32 �F to +122 �F (0� C to 50� C)
� Relative Humidity: 25% to 90%

Labeling Requirements:

The Contractor shall label all cables and ports using permanent cable tags.  These labels shall
identify the function of the cables and the ports the cables are connected to.

The Contractor shall label all cable terminations, jacks, and connectors with function and system
identification.
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Cable:

� Network The Contractor shall furnish twisted-pair cables, UTP Category 5e,
in accordance with the plans.  Cable terminations for network cables
shall be Category 5e or greater.

� RF and Video The Contractor shall furnish and install coaxial cables as indicated
on the plans.  For applications requiring low-loss RF cables, the
Contractor shall install RG-214/U or equivalent, “riser” rated cable.
For local video connections, the Contractor shall furnish and install
RG-6/U or equivalent cables.

For video connections and distribution, the Contractor shall furnish
and install RG-6 cable for point-to-point wiring and RG-59/U cable to
connect to the monitors and switching equipment.  All cables shall
be “riser” rated.

Fiber Optic Patch Cords

The Contractor shall furnish and install fiber optic patch cords to cross connect fibers in
different cable sheaths, as shown on the plans.  These cables shall be color-coded, with
yellow being used for single mode and orange being used for multi-mode cables.

Fiber Optic Cable (Indoor, OFNR)

The Contractor shall furnish and install fiber optic cables of the number of fibers specified that
satisfy the requirements of the current National Electric Code, NFPA-70. The cables shall be
installed and described in these specifications and as shown on the Plans.

1. Fiber Characteristics
All fibers in the cable shall be usable fibers and shall meet these specifications:

Each optical fiber shall consist of doped silica core surrounded by concentric silica cladding.
Fiber type: Single Mode Fiber, NDSF
Maximum dispersion: < 17 ps/(nm * km) from 1285 nm to 1330 nm
Maximum dispersion: < 18 ps/(nm * km) at 1550 nm
Zero dispersion wavelength: 1310 nm
Core diameter: 8.3 mm
Cladding diameter: 125.0 ± 1.0 um
Core-to-cladding offset: < 0.8 um
Cladding non-circularity: < 1.0%
Coating diameter: 245 ± mm
Colored fiber diameter: nominal 250 um
Attenuation uniformity: No point discontinuity greater than 0.10 dB at either 1310 nm or 1550
nm.
Attenuation: ≤ 0.5 dB/km at 1310 nm
Attenuation: ≤ 0.4 dB/km at 1550 nm
Cutoff wavelength: < 1260 nm
Mode-field diameter: 9.30 ± 1 um at 1310 um, 10.50 ± 1 um at 1550 nm
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The fiber manufacturer shall proof-test 100% of the optical fiber to a minimum load of 100 kpsi.

The fiber coating shall be mechanically strippable.

2. Cable Construction

Optical fibers shall be placed loosely inside a loose buffer tube. Each buffer tube shall contain
six (6) or 12 fibers. The fibers shall not adhere to each other or to the inside of the buffer
tube.

Each buffer tube and fiber shall be distinguishable by means of color coding according to the
TIA/EIA-598 Specifications, "Optical Fiber Cable Color Coding."  Colors shall be stable
across the specified storage and operating temperature range and not subject to fading or
smearing onto each other or into the gel filling material.

Fillers may be included in the cable core to lend symmetry to the cable cross-section where
needed.

The central anti-buckling member shall consist of a non-conductive rod that prevents buckling
of the cable.

Binders shall be applied with sufficient tension to secure the buffer tubes to the central
strength member, without crushing the buffer tubes.  The binders shall be non-hygroscopic,
non-wicking and dielectric with low shrinkage.

The cable shall contain at least one ripcord under the sheath for easy sheath removal.
Tensile strength shall be provided by a combination of high tensile strength dielectric
(Aramid) yarns.

Cables shall be sheathed in a fire-retardant jacket that is compliant with Article 770-53 of the
NEC.  The jacket or sheath shall be free of holes, splits, and blisters. The cable sheath shall
contain no metallic elements and shall be of a consistent thickness.

Cables shall be Type OFNR for use in a vertical run in a shaft or from floor to floor, as
specified in NEC Section 770-51(b) and 770-53(b).

Cable jackets shall be marked with:
Manufacturer's Name-Optical Cable-Year-Telephone Handset Symbol-IDOT Description
where the Description conforms to the following depending on cable type:
Single-Mode Cable: XXF SM  (XX denotes the fiber count)

The cable length shall also be marked every meter. The actual length of the cable shall be
within –0/+1% of the length markings. Cable marking shall be in a color contrasting to the
cable jacket.  The height of the marking shall be approximately 0.1 in (2.5 mm).

The cable shall allow a maximum tensile loading of 607 lb (2700 N) during installation (short
term) and 200 lb (890 N) when installed (long term).
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The allowable shipping and storage temperature range of the cable shall be –40o F to +158o

F (-40o C to +70o C). The installation and operating temperature range of the cable shall be -
4o F to +86o F (-20o C to +30o C).

3.  Packaging

The completed cable shall be packaged for shipment on non-returnable wooden reels.  Top
and bottom ends of the cable shall be available for testing. Both ends of the cable shall be
sealed to prevent the ingress of moisture.  Each reel shall have a weatherproof reel tag
attached identifying the reel and cable.

A cable data sheet shall accompany each cable, showing the following information:
Cable Number
Factory Order Number
Customer Purchase Order Number
Measured Attenuation of Each Fiber (for lengths > 3281 ft (1000 m))
Ordered Length
Actual Shipped Length

4. Quality Assurance Provision

The attenuation of all (100%) fibers shall be measured and documented. The attenuation of
each fiber shall be provided with each cable reel.  The Contractor shall provide the State all
test results from each reel prior to installation of any cable from that reel.

The cable manufacturer shall be ISO 9001 registered.

The cable manufacturer shall provide installation procedures and technical support for the
items contained in this specification.

The Manufacturer shall certify that the supplied cable meets all requirements of these
specifications.

Fiber Optic Termination Panel

The Contractor shall furnish a Fiber Termination Panel with 72 terminations.  The Contractor shall
install these panels as shown on the Plans.  The 72-fiber termination panel will be used to
terminate the single mode and multimode cables.

The termination panels shall be constructed of heavy gauge aluminum and shall comply with the
following requirements:

� The Termination Panels shall be mounted in EIA-Standard 19-in equipment racks.
� The 72-fiber panel shall not exceed 5 SRUs.
� The Termination Panels shall use FC connectors.  These connectors shall be accessible

to a technician standing in front of the cabinet. Each FC connector on the panel shall not
cause in excess of 0.3dB optical signal loss when tested at 1310nm.

� The panel shall route fiber optic patch cables between any two connectors without
reaching the patch cables’ minimum bending radius.

� Single mode fiber used in the pigtails shall meet the optical characteristics of the drop
cable used, including mode field diameter.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

102

Patch Panel

DSX-1 Patch Panel

The Contractor shall furnish 19-in panels and Bantam jacks for a DSX-1 patch panel.  The panel
shall be constructed using normal-thru connections.  Patch jacks shall be provided for a minimum
of 12 full-duplex, ds-1 circuits.  The Bantam jacks shall be supplied with the following
characteristics:

� Insertion loss ≤0.5 dB at 1.576 MHz
� Crosstalk ≤ -60 dB
� Return loss ≤ -26 dB at 772 kHz
� Contact resistance ≤ 0.01 ohms
� Characteristic impedance 100 ohms (nominal)
� Humidity 0 to 95%
� Life Minimum 20,000 insertions/withdrawal cycles
� Thermal limits -40� F to 149� F (-40 to 65º C) (operating)

-76� F to 185� F (-60� to 85º C) (storage)

Video Patch Panel

The Contractor shall provide 19-in panels and coaxial jacks to provide a video patch panel at
locations identified in the plans.  The coaxial jacks shall be configured “normal-thru” and self-
terminating when patched.  The jacks shall be compatible with industry standard plugs (WECO)
and shall meet or exceed the following:

� Rated Bandwidth 2.4 GHz
� Return Loss better than -20dB to 2.4 GHz
� Characteristic impedance 75 ohms
� Insertion Loss <.5dB to 2.4 GHz
� Center Conductor Diameter accepts 0.9 in center conductor
� Contact Resistance less than 20 milliohms
� Terminal Resistor 75 ohms ± 1%

Equipment Cabinets

19-in, Free-standing Equipment Cabinet

The Contractor shall furnish 19-in Electronic Rack Cabinets with the following characteristics:

� Mounting spaces shall be provided on the front and rear of the cabinet
� Mounting spacing shall be as specified in EIA-STD-310-D
� The cabinet shall provide 43 standard rack units (1sru=1.75”) of mounting space



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

103

19-in, Wall-mounted Equipment Cabinet
The Contractor shall furnish a wall-mounted, electronic rack cabinet.  The cabinet shall include the
following:

� Mounting spacing shall be as specified in EIA-STD-310-D.
� Cabinet shall provide 12 standard rack units of space (nominal).

Video Control Subsystem

The subsystem consists of five functional components: the video switch, the switch controller, the
camera controller, the software control program, and the joystick controllers.

Video Switch Controller

The switch controller shall accept commands from the user and configure the video switch to
connect specific video inputs to specific video outputs.  The controller shall be developed to
function in a PC and in a Windows 9X and NT environment.  The PC connects to the video switch
via EIA RS-232 port and cable.  Inputs from other computer systems or joystick controllers also
use the RS-232 ports.

The switch controller shall include software for controlling a video frame capture card. The video
capture card shall be connected to one of the video switch output ports. Based on a selectable
camera list, the switch controller shall command the video switch to capture particular video
camera frames. The output frequency shall be user selectable.  The software shall perform
appropriate compression techniques and produce digital images in JPEG, GIF, or PNG formats.
The video snap shots shall be outputted by an FTP client or equivalent mechanism.

The switch controller PC must have dedicated access to the public Internet with a 56K or faster
communication link.

The protocol of the controller supplied shall comply with the relevant NTCIP standards adopted by
ANSI at the time the Contract is let.

Camera Controller

The camera controller shall use the same PC as the video switch controller.  It shall convert inputs
from the operators to commands that are transmitted concurrently to the camera control receivers
over low-speed data, multi-point circuits.  These commands shall comply with the NTCIP
standards mentioned above.

The commands shall be generated by software on an operator’s workstation or shall be generated
by the joysticks and remote keypads.  They shall be sent to the RS-232 port on the PC controller
using a radio link, a fiber optic link, or direct copper-wire connection.

The operating software on the camera controller shall differentiate between users, allowing
different access levels and privileges.
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Software Control Program

The contractor shall furnish a software control program at sites identified in the plans.  This
program shall operate on the Windows NT platform and shall allow an operator to select cameras
and control their orientation using the computer’s mouse and/or keyboard.

Joystick/Keypad Controller

The contractor shall furnish a joystick module that controls the video selection and controls the
camera orientation (PTZ) from remote locations.

The interface between the joystick controller and the camera controller shall be EIA/TIA RS-232.

Video Monitor

The Contractor shall furnish two different monitors, one type for the operations centers and a
smaller monitor for the video distribution centers.

Operations Center Monitor

In the operations center, the Contractor shall furnish color video LCD monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 19 in, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

Video Distribution Room Monitor

In the operations center, the Contractor shall furnish color video monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 13 in, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

The monitors shall be mounted in the same 19-in cabinets as the video patch panels and video
switch.  The monitor shall either be designed to mount in the 19-in cabinet or the Contractor shall
supply a standard, rack-mounted shelf to support the monitor.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

105

Ethernet Switch

A smart Ethernet switch, with a minimum of 12 dedicated 100-Mbps ports, shall be provided.  The
Switch shall have a redundant power supply.  The Switch shall be installed with the SNMP feature
enabled.  The Switch will provide connectivity to the server, workstations, and the network-shared
printer via a 100-Mbps ports.  The Switch shall be installed in the 19-in rack with all required cable
management pre-installed.

Ethernet Bridge/Hub

An Ethernet bridge/hub, with a minimum of 10 100-Mbps ports, shall be provided.  The bridge/hub
shall have a redundant power supply.  The bridge shall be mountable in a 19” rack with all
required cable management pre-installed.

DS1/10BaseT Adapter

A DS1/10BaseT adapter shall be provided.  The DS1/10BaseT adapter shall provide connectivity
between a DS1 circuit and a 10BaseT network.  The adapter shall be mountable in a 19” rack with
all required cable management pre-installed.

DS1 Fiber Optic Modem (Transmitter/Receiver)

A DS1 fiber optic modem shall be provided.  The DS1 Fiber Optic Transmitter converts DS1
signals from a DS1 circuit to an optical signal to be transmitted on a single-mode (1300 nm
nominal) optical fiber.  The DS1 Fiber Optic Receiver shall receive optically modulated DS1 data
from the DS1 Fiber Optic Transmitter and convert it to DS1 signals.  The DS1 Fiber Optic Modem
shall support standard DS1 line speeds (1.554 Mbps).

The DS1 Fiber Optic Modem shall be mountable in a 19” rack with all required cable management
pre-installed.

If required power is not 120 VAC @ 60 Hz, the Contractor shall provide a plug-in power supply for
the DS1 Fiber Optic Modem.

The Contractor shall furnish and install optical, data, and coaxial cables to interconnect the
equipment as needed.

Digital Multiplex

The Digital Multiplex equipment consists of two tiers: a high-speed transport tier and a lower
speed, network interface tier.  The transport tier typically interfaces the backbone media at an
interface rate of 45 Mbps or greater and distributes the data at data rates of 1.5 Mbps.  The lower
speed, network interface tier, further breaks down the 1.5 Mbps data into voice-grade circuits,
operating at a nominal 64 kbps.  Although specified as two levels of multiplex originating on
separate equipment platforms, equipment currently exists that integrates these tiers in a single
modular shelf.  This approach is equivalent to the two-tier approach.

Ancillary Equipment will provide interfaces from the high-speed transport multiplex’s ports to
analog NTSC video and 10 Base T Network ports.
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Power Requirements

� Voltage 120 VAC, ± 10%

Power supplies shall be modular, redundant and swappable while the equipment remains in
operation.

Environmental

The equipment shall operate within specified over the following environmental conditions:

� Temperature 0-110 ºF
� Humidity 20-95% non-condensing

Transport Multiplex (M13)

The Contractor shall provide a transport multiplex that provides multiple broadband ports
(1.5 Mbps or higher) and multiplexes the aggregate data from these ports into a bit rate of
45 Mbps or greater.  The high-speed interface shall include both electrical and optical options.

Optical Interface:

� Operating Wavelength 1300-1340 nm
� Link Budget (end of life) 14 dB or greater (for 10-6 BER)
� Data Rate OC-3 or greater

Electrical Interface (aggregate)

Shall interface with the MICROWAVE DS3

� Impedance 75 ohms (nominal)
� Format B3ZS
� Data Rate 45 Mbps or greater

Wideband Port – DS1

� Impedance 100 ohms (nominal)
� Format B6ZS
� Data Rate 1.544 Mbps
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Wideband Port – Video

The Contractor shall supply internal or external coders and decoders to digitize and compress
NTSC video to a digital format, transmit it, and convert it back to NTSC video.

� Impedance 75 ohms
� Signal Format NTSC
� Signal Level (input) 0.5-2.0 V p-p
� Signal Level (output) 0.5-1.0 V p-p
� SNR (at system BER=10-6) 45 dB or greater
� Compression Technique Motion JPEG or MPEG-2
� Video Bit Rate 6 Mbps (nominal/adjustable)

Network Interface Multiplex

The Contractor shall furnish the equivalent of a channel multiplex, converting an aggregate 1.544
Mbps data stream into DS0 equivalent RS-232 data and analog voice (private line, automatic ring-
down (PLAR), four-wire E&M (4W E&M), and four-wire transmit only (4W XMT) ports.  The
multiplex shall provide ringing for desk sets.  The Network Interface Multiplex shall include RS-
232 ports as an option.

High-Speed Port

� Data Rate DS1, compatible with Transport Multiplex

Low-Speed Port – PLAR

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Card shall automatically signal the distant end when an off-hook condition is sensed.  One or
more compatible desk sets shall be provided for each card, as indicated in the plans.

Low-Speed Port – 4W E&M

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – 4W

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – RS-232

The RS-232 Port module shall provide two or more ports that provide a digital interface that
complies with the data and signaling with EIA/TIA-RS232D.
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RS-232 Port Expander

A RS-232 Port Expander, with a minimum of six (6) input/output ports, shall be provided.  The RS-
232 Port Expander shall have a redundant power supply.  The RS-232 Port Expander will provide
connectivity between a computer workstation/computer server to a video switch and/or multiple
RS-232 field devices.  The RS-232 Port Expander shall be mountable in a 19” rack with all
required cable management pre-installed.

Computer Workstation

The Computer Workstations shall consist of the following major components.  In addition to the
major components, the contractor shall be required to supply all incidental components, including
all interconnecting cables, adapters, utility software, and other minor components, which are
required to provide a fully operational system.   For all components, at least one copy of the
standard manufacturer's manuals shall be supplied for each assembly provided.

All workstations shall be a standard product of an established brand name company with a good
track record of providing long-term maintenance and service.   The company shall have been
producing leading edge PC based components for a minimum of five years prior to the bid.  The
company shall be able to provide nation wide service and support on a 7 day a week, 24-hour
basis and shall maintain an 800-customer support service.  All major components such as the
mother board, power supply, processor, memory, hard disk, CD-ROM, integrated network
interface card, audio and video components, shall be designed, assembled and under warranty by
the manufacturer.   The workstation, as configured, shall be a standard model number of the
manufacturer.  Computers that are assembled from brand name components by system
integrators or re-sellers will be considered “Clones” and are not acceptable.

Each workstation shall be equipped with the following:

� Operating System: Windows 2000
� Hard disk: 60 GB ATA-66/100 IDE (7200 rpm) or better.
� Motherboard: 400 MHz bus clock speed with minimum of 4 dedicated PCI slots

and 4 shared ISA/PCI.  All slots shall support bus mastering.  A
single Pentium IV 2.0 GHZ CPU with 512 KB cache shall be
provided.

� Memory: Minimum of 512 MB of memory.  At least one memory bank shall
remain open for future expansion.

� CD-ROM: 40X IDE CD-ROM or better.
� Video Card: AGP 32MB SDRAM RAM Video card.  The video card shall include

an NTSC compatible video output, which displays the current
content of the video screen.

� Video Capture Card: Third Party, PCI video board with 32MB VRAM or WRAM. Video
inputs must include Composite video (RCA connector) and an S-
video input. The card shall be able to display live Video-in-a-window
at minimum of 640 x 480 (NTSC). The video driver shall be
supported and supplied in the Windows 2000 Operating system.
The card shall support resolution of 1280 x 1024 DPI and minimum
refresh rate of 72 Hz and shall be delivered with a full set of utility
software and drivers.
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� Pointing Device: A 3-button, optical wheel mouse shall be supplied.
� Monitor: A 19" flat screen, anti-glare monitor shall be supplied.  The monitor

shall support resolution of 1600 x 1280 DPI at vertical refresh rate of
minimum 100 Hz and horizontal refresh rate of 85 KHz.  The
monitor shall be energy star compliant.  On-screen advanced
control shall be supported.

� Network Interface: The workstation shall be supplied with an Integrated Network
Interface Card (NIC) supporting 10/100 MB/s and using 32-bit PCI
bus-mastering technology.  The card shall have a UTP (RJ-45)
connector.  The card shall be compliant with PCI local bus
specification 2.0 and IEEE 802.3 for Ethernet. The card shall also
support Netflex-3 technology.

� Color Ink-Jet Printer: A color Ink-Jet printer capable of 600 dpi (minimum) color output on
plain white stock paper. Printer shall connect to workstation via the
parallel port.  A Windows 2000 driver shall support this printer.

Off-the-Shelf Software

The latest version of the following off-the-shelf software shall be provided:

� Microsoft NT Server 4.0 Resource Kit
� Microsoft SQL Server Version 7  (Five User License)
� Microsoft Office 2000  (Five User License)
� Microsoft Visual Studio 6 including Visual Basic, Visual C++, and Visual J++(Five User

License)

The software shall be supplied in original factory packages with all standard documentation,
manuals, and warranty cards.

Construction Requirements

General

The Contractor shall prepare a shop drawing, which details all of the equipment to be supplied
under this bid item.  The submittal shall consist of the standard catalogue descriptions and user or
installation manuals for each component.  The information submitted must be sufficient to verify
that the equipment is compliant with all of requirements included in the material specifications.  In
addition, schematics shall be included which detail the interconnection of all of the components to
other system components.

The indoor fiber optic conduit to be installed shall be rated for indoor installation meeting the
National Electrical Code (NEC), Article 770, “Optical Fiber Cables and Raceways” and the State
of Illinois and City of Peoria building codes.  Risers and raceways shall be of a type permitted by
NEC Chapter 3 “Wiring Methods and Materials” and shall be installed in accordance with NEC
Article 770 and NEC Chapter 3.
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The Contractor shall develop and submit for the Engineer’s approval, a detailed test plan that
verifies that each component is compliant with the specification and that all of the interconnection
cables are operational and properly configured.  This test shall use standard manufacturer
operating and diagnostic software.  At the test, each component will be inspected to verify that it
has been delivered according to the approved shop drawings.  In addition, all software will be
inspected to verify that it is being delivered in factory fresh packaging, including all warranty
cards.

The equipment shall be delivered in its original packaging.  At this point, the tests run as part of
the factory test will be re-executed to verify that the equipment has been installed properly and
has not sustained damage in the move.  In addition, the video capture board of the workstation
shall be connected to the video switch output and LAN HUB.  The contractor shall supply and
install all necessary cabling required to accomplish the video and LAN connection.  This test shall
serve as the Operational Stand-Alone Test of the workstation equipment.

Subsequent to the successful completion of this test, the equipment and all software will be made
available to the consultant for software integration.  At the discretion of the engineer, certain
components may be removed from the project site by the consultant.  If this option is exercised,
the engineer will be responsible for returning, re-installing, and testing the component at the
designated site in an acceptable condition.

Five (5) copies of all operations and maintenance manuals for each central component shall be
delivered for each assembly installed.

Cable Testing and Certification

All cables shall be installed following manufacturer recommended procedures for the installation
of cable in riser environments, as long as they do not conflict with the specifications listed above.
If there is a conflict, the NEC and State and local building codes shall govern.  The Contractor
shall submit a request for approval of installation procedures to the State.

Maximum pulling tension shall not exceed 608 lb (2700 N) during installation (short term) and 200
lb (890 N) long term installed. The installed cable shall be supported at intermediate points to
ensure that the installed cable tension shall remain below the maximum long-term cable loading.

Cable in conduits, raceways and cable trays shall not be bent through a radius of less than 15
times the cable diameter while being installed and 10 times the cable diameter when installed.

Testing - The Contractor shall provide the date, time and location of any tests required by this
specification to the Engineer at least 5 days before performing the test.  Upon completion of the
cable installation, splicing, and termination, the Contractor shall test all fibers for continuity, events
above 0.1 dB, and total attenuation of the cable. The test procedure shall be as follows:

A Certified Technician utilizing an Optical Time Domain Reflectometer (OTDR) and Optical
Source/Power Meter shall conduct the installation test.  The Technician is directed to conduct the
test using the standard operating procedures defined by the manufacturer of the test equipment.
All fibers installed shall be tested in both directions.
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The method of connectivity between the OTDR and the cable shall be a factory patch cord of a
length equal to the "dead zone" of the OTDR.  Optionally, the Technician can use a factory "fiber
box" of 328 ft (100 m) minimum with no splices within the box.  The tests shall be conducted at
1310 and 1550 nm for all fibers.

At the completion of the test, the Contractor shall provide two copies of documentation of the test
results to the Project Engineer. The test documentation shall be bound and shall include the
following:

Cable & Fiber Identification:

Cable ID
Cable Location - beginning and end point
Fiber ID, including tube and fiber color
Operator Name
Date & Time
Setup Parameters
Wavelength
Pulse width (OTDR)
Refractory index (OTDR)
Range (OTDR)
Scale (OTDR)
Setup Option chosen to pass OTDR “dead zone”

Test Results:

A. OTDR Test
Total Fiber Trace
Splice Loss/Gain
Events > 0.10 dB
Measured Length (Cable Marking)
Total Length (OTDR)

Test results and traces shall also be provided on a diskette.

B. Optical Source/Power Meter

Total Attenuation
Attenuation (dB/km)

These results shall be provided in tabular form.  The following shall be the criteria for the
acceptance of the cable:

The test results shall show that the dB/km loss does not exceed +3% of the factory test or 1% of
the cable's published production loss.  However, no event shall exceed 0.10 dB.  If any event is
detected above 0.10 dB, the Contractor shall replace or repair the fiber including that event point.
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The total loss of the cable, less events, shall not exceed the manufacturer's production
specifications as follows: 0.0005 dB/m + connector loss at both 1310 and 1550 nm.

If the total loss exceeds these specifications, the Contractor shall replace or repair that cable run
at the Contractor's expense, both labor and materials. Elevated attenuation due to exceeding the
pulling tension during installation shall require the replacement of the cable run at the Contractor's
expense, including labor and materials.

Label the destination of each trunk cable onto the cable in each vault or cable termination panel.

The Contractor is responsible to meet with each building manager to discuss specific installation
issues.  The Contractor shall prepare a summary of all discussions with building management and
submit a copy to the Department.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.  The certificate shall be supplied at the conclusion of the system
acceptance test and shall be for a minimum of two years after that point.   The certificate shall
name IDOT as the recipient of the service.  IDOT shall have the right to transfer this service to
other private parties who may be contracted to perform overall maintenance of the facility.

Method of Measurement

The City of Peoria Emergency Communications Center node installation will be measured on a
lump-sum basis for all center elements and equipment, subsystems and components specified
herein.

Basis of Payment

This item shall be paid at the contract lump-sum price for CITY OF PEORIA EMERGENCY
COMMUNICATIONS CENTER NODE which price shall include all equipment, material, testing,
documentation and labor detailed in the contract documents.
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ILLINOIS DEPARTMENT OF TRANSPORTATION COMMUNICATIONS CENTER NODE

Effective September 7, 2002

Description

Under this item, the Contractor shall furnish and install hardware and equipment to complete the
communications and advanced traffic management systems at the Illinois Department of
Transportation District 4.

Materials.

General

Environmental Requirements:

All subsystem components shall operate as specified under the following ambient conditions:

� Temperature: 32� F to +122 �F (0 �C to 50 � C)
� Relative Humidity: 25% to 90%

Labeling Requirements:

The Contractor shall label all cables and ports using permanent cable tags.  These
labels shall identify the function of the cables and the ports the cables are
connected to.

The Contractor shall label all cable terminations, jacks, and connectors with function and
system identification.

Cable:

The various cabling shall comply with the following requirements:

� Network The Contractor shall furnish twisted-pair cables, UTP Category 5e, in
accordance with the Plans.  Cable terminations for network cables shall
be Category 5e or greater.

� RF and Video The Contractor shall furnish and install coaxial cables as indicated on
the Plans.  For applications requiring low-loss RF cables, the Contractor
shall install RG-214/U or equivalent, “riser” rated cable.  For local video
connections, the Contractor shall furnish and install RG-6/U or
equivalent cables.
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For video connections and distribution, the Contractor shall furnish and
install RG-6 cable for point-to-point wiring and RG-59/U cable to
connect to the monitors and switching equipment.  All cables shall be
“riser” rated.

Fiber Optic Patch Cords

The Contractor shall furnish and install fiber optic patch cords to cross connect fibers in
different cable sheaths, as shown on the Plans.  These cables shall be color-coded, with
yellow being used for single mode and orange being used for multi-mode cables.

Fiber Optic Cable (Indoor, OFNR)

The Contractor shall furnish and install fiber optic cables of the number of fibers specified that
satisfy the requirements of the current National Electric Code, NFPA-70. The cables shall be
installed and described in these specifications and as shown on the Plans.

1. Fiber Characteristics
All fibers in the cable shall be usable fibers and shall meet these specifications:

Each optical fiber shall consist of doped silica core surrounded by concentric silica cladding.
Fiber type: Single Mode Fiber, NDSF
Maximum dispersion: < 17 ps/(nm * km) from 1285 nm to 1330 nm
Maximum dispersion: < 18 ps/(nm * km) at 1550 nm
Zero dispersion wavelength: 1310 nm
Core diameter: 8.3 mm
Cladding diameter: 125.0 ± 1.0 um
Core-to-cladding offset: < 0.8 um
Cladding non-circularity: < 1.0%
Coating diameter: 245 ± mm
Colored fiber diameter: nominal 250 um
Attenuation uniformity: No point discontinuity greater than 0.10 dB at either 1310 nm or 1550
nm.
Attenuation: ≤ 0.5 dB/km at 1310 nm
Attenuation: ≤ 0.4 dB/km at 1550 nm
Cutoff wavelength: < 1260 nm
Mode-field diameter: 9.30 ± 1 um at 1310 um, 10.50 ± 1 um at 1550 nm

The fiber manufacturer shall proof-test 100% of the optical fiber to a minimum load of 100
kpsi.

The fiber coating shall be mechanically strippable.

2. Cable Construction

Optical fibers shall be placed loosely inside a loose buffer tube. Each buffer tube shall contain
six (6) or 12 fibers. The fibers shall not adhere to each other or to the inside of the buffer
tube.
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Each buffer tube and fiber shall be distinguishable by means of color coding according to the
TIA/EIA-598 Specifications, "Optical Fiber Cable Color Coding."  Colors shall be stable
across the specified storage and operating temperature range and not subject to fading or
smearing onto each other or into the gel filling material.

Fillers may be included in the cable core to lend symmetry to the cable cross-section where
needed.

The central anti-buckling member shall consist of a non-conductive rod that prevents buckling
of the cable.

Binders shall be applied with sufficient tension to secure the buffer tubes to the central
strength member, without crushing the buffer tubes.  The binders shall be non-hygroscopic,
non-wicking and dielectric with low shrinkage.

The cable shall contain at least one ripcord under the sheath for easy sheath removal.
Tensile strength shall be provided by a combination of high tensile strength dielectric
(Aramid) yarns.

Cables shall be sheathed in a fire-retardant jacket that is compliant with Article 770-53 of the
NEC.  The jacket or sheath shall be free of holes, splits, and blisters. The cable sheath shall
contain no metallic elements and shall be of a consistent thickness.

Cables shall be Type OFNR for use in a vertical run in a shaft or from floor to floor, as
specified in NEC Section 770-51(b) and 770-53(b).

Cable jackets shall be marked with:
Manufacturer's Name-Optical Cable-Year-Telephone Handset Symbol-IDOT Description
where the Description conforms to the following depending on cable type:
Single-Mode Cable: XXF SM  (XX denotes the fiber count)

The cable length shall also be marked every meter. The actual length of the cable shall be
within –0/+1% of the length markings. Cable marking shall be in a color contrasting to the
cable jacket.  The height of the marking shall be approximately 0.1 in (2.5 mm).

The cable shall allow a maximum tensile loading of 607 lb (2700 N) during installation (short
term) and 200 lb (890 N) when installed (long term).

The allowable shipping and storage temperature range of the cable shall be –40o F to +158o

F (-40o C to +70o C). The installation and operating temperature range of the cable shall be -
4o F to +86o F (-20o C to +30o C).

3.  Packaging

The completed cable shall be packaged for shipment on non-returnable wooden reels.  Top
and bottom ends of the cable shall be available for testing. Both ends of the cable shall be
sealed to prevent the ingress of moisture.  Each reel shall have a weatherproof reel tag
attached identifying the reel and cable.
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A cable data sheet shall accompany each cable, showing the following information:
Cable Number
Factory Order Number
Customer Purchase Order Number
Measured Attenuation of Each Fiber (for lengths > 3281 ft (1000 m))
Ordered Length
Actual Shipped Length

4. Quality Assurance Provision

The attenuation of all (100%) fibers shall be measured and documented. The attenuation of
each fiber shall be provided with each cable reel.  The Contractor shall provide the State all
test results from each reel prior to installation of any cable from that reel.

The cable manufacturer shall be ISO 9001 registered.

The cable manufacturer shall provide installation procedures and technical support for the
items contained in this specification.

The Manufacturer shall certify that the supplied cable meets all requirements of these
specifications

Fiber Optic Termination Panel

The Contractor shall furnish a Fiber Termination Panel with 72 terminations.  The Contractor shall
install these panels as shown on the Plans.  The 72-fiber termination panel will be used to
terminate the single mode and multimode cables.

The termination panels shall be constructed of heavy gauge aluminum and shall comply with the
following requirements:

� The Termination Panels shall be mounted in EIA-Standard 19-inch equipment racks.
� The 72-fiber panel shall not exceed 5 SRUs.
� The Termination Panels shall use FC connectors. These connectors shall be accessible

to a technician standing in front of the cabinet. Each FC connector on the panel shall not
cause in excess of 0.3dB optical signal loss when tested at 1310nm.

� The panel shall route fiber optic patch cables between any two connectors without
reaching the patch cables’ minimum bending radius.

� Single mode fiber used in the pigtails shall meet the optical characteristics of the drop
cable used, including mode field diameter.
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Patch Panel

DSX-1 Patch Panel

The Contractor shall furnish 19-inch panels and Bantam jacks for a DSX-1 patch panel.  The
panel shall be constructed using normal-thru connections.  Patch jacks shall be provided for a
minimum of 12 full duplex, DS1 circuits.  The Bantam jacks shall be supplied with the following
characteristics:

� Insertion loss ≤0.5 dB at 1.576 MHz
� Crosstalk ≤ -60 dB
� Return loss ≤ -26 dB at 772 kHz
� Contact resistance ≤ 0.01 ohms
� Characteristic impedance 100 ohms (nominal)
� Humidity 0 to 95%
� Life Minimum 20,000 insertions/withdrawal cycles
� Thermal limits -40� F to 149� F (-40 to 65º C) (operating)

-76� F to 185� F (-60� to 85º C) (storage)

Video Patch Panel

The Contractor shall provide 19-inch panels and coaxial jacks to provide a video patch panel at
locations identified in the plans.  The coaxial jacks shall be configured “normal-thru” and self-
terminating when patched.  The jacks shall be compatible with industry standard plugs (WECO)
and shall meet or exceed the following:

� Rated Bandwidth 2.4 GHz
� Return Loss better than -20dB to 2.4 GHz
� Characteristic impedance 75 ohms
� Insertion Loss <.5dB to 2.4 GHz
� Center Conductor Diameter accepts 0.9 inch center conductor
� Contact Resistance less than 20 milliohms
� Terminal Resistor 75 ohms ± 1%

Equipment Cabinets

19-in, Free-standing Equipment Cabinet

The Contractor shall furnish 19-in Electronic Rack Cabinets with the following characteristics:

� Mounting spaces shall be provided on the front and rear of the cabinet
� Mounting spacing shall be as specified in EIA-STD-310-D
� The cabinet shall provide 43 standard rack units (1sru=1.75”) of mounting space
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23-in, Free-standing Equipment Cabinet

The Contractor shall furnish 23-in Electronic Rack Cabinets with the following characteristics:

� Mounting spaces shall be provided on the front and rear of the cabinet
� Mounting spacing shall be as specified in EIA-STD-310-D
� The cabinet shall provide 43 standard rack units (1sru=1.75”) of mounting space

19-in, Wall-mounted Equipment Cabinet

The Contractor shall furnish a wall-mounted, electronic rack cabinet.  The cabinet shall include the
following:

� Mounting spacing shall be as specified in EIA-STD-310-D.
� Cabinet shall provide 12 standard rack units of space (nominal).

Video Control Subsystem

The subsystem consists of five functional components: the video switch, the switch controller, the
camera controller, the software control program, and the joystick controllers.

Video Switch

The video switch electrically connects one or more output ports on the switch to an input port,
under software control.  The switch provides amplification and buffering to maintain the amplitude
and impedance of the video signal under all configurations.

Input Ports

� Levels nominal 1 V (0.7-1.4 V) p-p
� Impedance 75 ohms, unbalanced
� Interface BNC connector

Output Ports

� Levels nominal 1 V (0.7-1.4 V) p-p
� Impedance 75 ohms, unbalanced
� Interface BNC connector

Number of Ports

� Input > 20 ports, expandable to 40 or more
� Output > 20 ports, expandable to 40 or more

� Signal to Noise Ratio: > 60 dB

� Computer Interface: EIA/TIA-232 or IEEE 802.2
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Video Switch Controller

The switch controller shall accept commands from the user and configure the video switch to
connect specific video inputs to specific video outputs.  The controller shall be developed to
function in a PC and in a Windows 9X and NT environment.  The PC connects to the video switch
via EIA RS-232 port and cable.  Inputs from other computer systems or joystick controllers also
use the RS-232 ports.

The switch controller shall include software for controlling a video frame capture card. The video
capture card shall be connected to one of the video switch output ports. Based on a selectable
camera list, the switch controller shall command the video switch to capture particular video
camera frames. The output frequency shall be user selectable. The software shall perform
appropriate compression techniques and produce digital images in JPEG, GIF, or PNG formats.
The video snap shots shall be outputted by an FTP client or equivalent mechanism.

The switch controller PC must have dedicated access to the public Internet with a 56K or faster
communication link.

The protocol of the controller supplied shall comply with the relevant NTCIP standards adopted by
ANSI at the time the Contract is let.

Camera Controller

The camera controller shall use the same PC as the video switch controller.  It shall convert inputs
from the operators to commands that are transmitted concurrently to the camera control receivers
over low-speed data, multi-point circuits.  These commands shall comply with the NTCIP
standards mentioned above.

The commands shall be generated by software on an operator’s workstation or shall be generated
by the joysticks and remote keypads.  They shall be sent to the RS-232 port on the PC controller
using a radio link, a fiber optic link, or direct copper-wire connection.

The operating software on the camera controller shall differentiate between users, allowing
different access levels and privileges.

Software Control Program

The contractor shall furnish a software control program at sites identified in the plans.  This
program shall operate on the Windows NT platform and shall allow an operator to select cameras
and control their orientation using the computer’s mouse and/or keyboard.

Joystick/Keypad Controller

The contractor shall furnish a joystick module that controls the video selection and controls the
camera orientation (PTZ) from remote locations.

The interface between the joystick controller and the camera controller shall be EIA/TIA RS-232.
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Video Monitor

The Contractor shall furnish two different monitors, one type for the operations centers and a
smaller monitor for the video distribution centers.

Operations Center Monitor

In the operations center, the Contractor shall furnish color video monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 20 inches, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

Video Distribution Room Monitor

In the operations center, the Contractor shall furnish color video monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 13 inches, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

The monitors shall be mounted in the same 19-in cabinets as the video patch panels and video
switch.  The monitor shall either be designed to mount in the 19-inch cabinet or the Contractor
shall supply a standard, rack-mounted shelf to support the monitor.

Ethernet Switch

A smart Ethernet switch, with a minimum of 12 dedicated 100-Mbps ports, shall be provided.  The
Switch shall have a redundant power supply.  The Switch shall be installed with the SNMP feature
enabled.  The Switch will provide connectivity to the server, workstations, and the network shared
printer via a 100-Mbps ports.  The Switch shall be installed in the 19-in rack with all required cable
management pre-installed.

Ethernet Bridge/Hub

An Ethernet bridge/hub, with a minimum of 10 100-Mbps ports, shall be provided. The bridge/hub
shall have a redundant power supply. The bridge shall be mountable in a 19” rack with all required
cable management pre-installed.

DS1/10BaseT Adapter (Router)

A DS1/10BaseT adapter (Router) shall be provided. The DS1/10BaseT adapter (Router) shall
provide connectivity between a DS1 circuit and a 10BaseT network. The adapter shall be
mountable in a 19” rack with all required cable management pre-installed.
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DS1 Fiber Optic Modem (Transmitter/Receiver)

A DS1 fiber optic modem shall be provided. The DS1 Fiber Optic Transmitter converts a DS1
electrical signal to a DS1 optical signal to be transmitted on a single-mode (1300 nm nominal)
optical fiber. The DS1 Fiber Optic Receiver shall receive optically modulated DS1 data from the
DS1 Fiber Optic Transmitter and convert it to DS1 electrical signals. The DS1 Fiber Optic Modem
shall support standard DS1 line speeds (1.554 Mbps).

The DS1 Fiber Optic Modem shall be mountable in a 19” rack with all required cable management
pre-installed.

The DS1 Fiber Optic Modem shall provide a 10-6 bit error rate (BER) for a link loss of 0-4 dB.

The DS1 Fiber Optic Modem shall use a power source of 120 VAC±10%.

The Contractor shall furnish and install optical, data, and coaxial cables to interconnect the
equipment as needed.

Digital Multiplex

The Digital Multiplex equipment consists of two tiers: a high-speed transport tier and a lower
speed, network interface tier.  The transport tier typically interfaces the backbone media at an
interface rate of 45 Mbps or greater and distributes the data at data rates of 1.5 Mbps.  The lower
speed, network interface tier, further breaks down the 1.5 Mbps data into voice-grade circuits,
operating at a nominal 64 kbps.  Although specified as two levels of multiplex originating on
separate equipment platforms, equipment currently exists that integrates these tiers in a single
modular shelf.  This approach is equivalent to the two-tier approach.

Ancillary Equipment will provide interfaces from the high-speed transport multiplex’s ports to
analog NTSC video and 10 Base T Network ports.

Power Requirements

� Voltage 120 VAC, ± 10%

Power supplies shall be modular, redundant and swappable while the equipment remains in
operation.

Environmental

The equipment shall operate within specified over the following environmental conditions:

� Temperature 0-110 ºF
� Humidity 20-95% non-condensing

Transport Multiplex (M13)
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The Contractor shall provide a transport multiplex that provides multiple broadband ports (1.5
Mbps or higher) and multiplexes the aggregate data from these ports into a bit rate of 45 Mbps or
greater.  The high-speed interface shall include both electrical and optical options.

Optical Interface:
� Operating Wavelength 1300-1340 nm
� Link Budget (end of life) 14 dB or greater (for 10-6 BER)
� Data Rate OC-3 or greater

Electrical Interface (aggregate)

Shall interface with the MICROWAVE DS3

� Impedance 75 ohms (nominal)
� Format B3ZS
� Data Rate 45 Mbps or greater

Wideband Port – DS1

� Impedance 100 ohms (nominal)
� Format B6ZS
� Data Rate 1.544 Mbps

Wideband Port – Video

The Contractor shall supply internal or external coders and decoders to digitize and compress
NTSC video to a digital format, transmit it, and convert it back to NTSC video.

� Impedance 75 ohms
� Signal Format NTSC
� Signal Level (input) 0.5-2.0 V p-p
� Signal Level (output) 0.5-1.0 V p-p
� SNR (at system BER=10-6) 45 dB or greater
� Compression Technique Motion JPEG or MPEG-2
� Video Bit Rate 6 Mbps (nominal/adjustable)

Network Interface Multiplex

The Contractor shall furnish the equivalent of a channel multiplex, converting an aggregate 1.544
Mbps data stream into DS0 equivalent RS-232 data and analog voice (private line, automatic ring-
down (PLAR), four-wire E&M (4W E&M), and four-wire transmit only (4W XMT) ports.  The
multiplex shall provide ringing for desk sets.  The Network Interface Multiplex shall include RS-
232 ports as an option.
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High-Speed Port

� Data Rate DS1, compatible with Transport Multiplex

Low-Speed Port – PLAR

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Card shall automatically signal the distant end when an off-hook condition is sensed.  One or
more compatible desk sets shall be provided for each card, as indicated in the Plans.

Low-Speed Port – 4W E&M

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – 4W

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – RS-232

The RS-232 Port module shall provide two or more ports that provide a digital interface that
complies with the data and signaling with EIA/TIA-RS232D.

RS-232 Port Expander

A RS-232 Port Expander, with a minimum of six (6) input/output ports, shall be provided. The RS-
232 Port Expander shall have a redundant power supply. The RS-232 Port Expander will provide
connectivity between a computer workstation/computer server to a video switch or multiple RS-
232 field devices. The RS-232 Port Expander shall be mountable in a 19” rack with all required
cable management pre-installed.  The Port Expander shall have “anti-streaming” based upon both
the status of the RTS and the length of data a the TXD port.

Computer Workstation

The Computer Workstations shall consist of the following major components.  In addition to the
major components, the contractor shall be required to supply all incidental components, including
all interconnecting cables, adapters, utility software, and other minor components, which are
required to provide a fully operational system.   For all components, at least one copy of the
standard manufacturer's manuals shall be supplied for each assembly provided.
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All workstations shall be a standard product of an established brand name company with a good
track record of providing long-term maintenance and service.   The company shall have been
producing leading edge PC based components for a minimum of five years prior to the bid.  The
company shall be able to provide nation wide service and support on a 7 day a week, 24-hour
basis and shall maintain an 800-customer support service.  All major components such as the
mother board, power supply, processor, memory, hard disk, CD-ROM, integrated network
interface card, audio and video components, shall be designed, assembled and warrantied by the
manufacturer.   The workstation, as configured, shall be a standard model number of the
manufacturer.  Computers that are assembled from brand name components by system
integrators or re-sellers will be considered “Clones” and are not acceptable.

Each workstation shall be equipped with the following:

� Operating System: Windows 2000
� Hard disk: 80 GB ATA-66/100 IDE (7200 rpm) or better.
� Motherboard: 400 MHz bus clock speed with minimum of 4 dedicated PCI

slots and 4 shared ISA/PCI.  All slots shall support bus
mastering.  A single Pentium IV 2.4 GHZ CPU with 512 KB
cache shall be provided.

� Memory: Minimum of 512 MB of memory.  At least one memory bank
shall remain open for future expansion.

� CD-ROM: 48X IDE CD-ROM or better.
� Video Card: AGP 64MB SDRAM RAM Video card.  The video card shall

include an NTSC compatible video output, which displays
the current content of the video screen.

� Video Capture Card: Third Party, PCI video board with 64MB VRAM or WRAM.
Video inputs must include Composite video (RCA connector)
and an S-video input. The card shall be able to display live
Video-in-a-window at minimum of 640 x 480 (NTSC). The
video driver shall be supported and supplied in the Windows
2000Operating system.  The card shall support resolution of
1280 x 1024 DPI and minimum refresh rate of 72 Hz and
shall be delivered with a full set of utility software and
drivers.

� Pointing Device: A 3-button, optical wheel mouse shall be supplied.
� Monitor: A 19" flat screen, anti-glare monitor shall be supplied.  The

monitor shall support resolution of 1600 x 1280 DPI at
vertical refresh rate of minimum 100 Hz and horizontal
refresh rate of 85 KHz.  The monitor shall be energy star
compliant.  On-screen advanced control shall be supported.

� Network Interface: The workstation shall be supplied with an Integrated Network
Interface Card (NIC) supporting 10/100 MB/s and using 32-
bit PCI bus-mastering technology.  The card shall have a
UTP (RJ-45) connector.  The card shall be compliant with
PCI local bus specification 2.0 and IEEE 802.3 for Ethernet.
The card shall also support Netflex-3 technology.
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� Color Laser Printer: A color Laser printer capable of 600 dpi (minimum) color
output on plain white stock paper. Printer shall connect to
workstation via the parallel port.  A Windows 2000 driver
shall support this printer.

Off-the-Shelf Software

The latest version of the following off-the-shelf software shall be provided:

� Microsoft NT Server 4.0 Resource Kit
� Microsoft SQL Server Version 7 (Five User License)
� Microsoft Office 2000 (Five User License)
� Microsoft Visual Studio 6 including Visual Basic, Visual C++, and Visual J++ (Five User

License)

The software shall be supplied in original factory packages with all standard documentation,
manuals, and warranty cards.

Network Management System

The Contractor shall provide a robust, scalable Network Management System (NMS) that
provides control and configuration of network elements. The NMS must comply with the following
functional requirements:

� Configuration: Must be capable of provisioning and configuring all multiplex equipment and
bandwidth managers.

� Display: Provide current configuration of all equipment using a graphical and textual
presentation.  The NMS must provide real-time alarm handling and status of all equipment.
The NMS shall differentiate between "yellow" alarms (serious) and "red" alarms
(operationally critical) which threaten network operations.

� Password protection: Provide three level password protection: L1) provide operators
status L2) allow reconfiguration of equipment L3) all modification of the NMS itself
(administrator class)

� Electrical interface: 10Base-T (if RS-232 interface, Contractor must provide a RS-232 to
10BaseT adapter)

The Contractor shall supply the software and hardware for proper operation of the NMS. The
Contractor shall upload the software and configure the equipment supplied. The Contractor shall
maintain the software for the life of the contract, correcting problems and maintaining the
changing configuration of the system.

The Contractor shall demonstrate the system capability to function as indicated.
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Construction Requirements

General

The Contractor shall install, provision, and test all equipment and software as shown on the plans
in this contract and Specialty Contract Two (TOC Construction)

The contractor shall prepare a shop drawing, which details all of the equipment to be supplied
under this bid item.  The submittal shall consist of the standard catalogue descriptions and user or
installation manuals for each component.  The information submitted must be sufficient to verify
that the equipment is compliant with all of requirements included in the material specifications.  In
addition, schematics shall be included which detail the interconnection of all of the components to
other system components.

The indoor fiber optic conduit to be installed shall be rated for indoor installation meeting the
National Electrical Code (NEC), Article 770, “Optical Fiber Cables and Raceways” and the State
of Illinois and City of Peoria building codes.  Risers and raceways shall be of a type permitted by
NEC Chapter 3 “Wiring Methods and Materials” and shall be installed in accordance with NEC
Article 770 and NEC Chapter 3.

The Contractor shall develop and submit for the Engineer’s approval, a detailed test plan that
verifies that each component is compliant with the specification and that all of the interconnection
cables are operational and properly configured.  This test shall use standard manufacturer
operating and diagnostic software.  At the test, each component will be inspected to verify that it
has been delivered according to the approved shop drawings.  In addition, all software will be
inspected to verify that it is being delivered in factory fresh packaging, including all warranty
cards.

The equipment shall be delivered in its original packaging.  At this point, the tests run as part of
the factory test will be re-executed to verify that the equipment has been installed properly and
has not sustained damage in the move.  In addition, the video capture board of the workstation
shall be connected to the video switch output and LAN HUB.  The contractor shall supply and
install all necessary cabling required to accomplish the video and LAN connection.  This test shall
serve as the Operational Stand-Alone Test of the workstation equipment.

Subsequent to the successful completion of this test, the equipment and all software will be made
available to the consultant for software integration.  At the discretion of the engineer, certain
components may be removed from the project site by the consultant.  If this option is exercised,
the engineer will be responsible for returning, re-installing, and testing the component at the
designated site in an acceptable condition.

Five (5) copies of all operations and maintenance manuals for each central component shall be
delivered for each assembly installed.
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Cable Testing and Certification

All cables shall be installed following manufacturer recommended procedures for the installation
of cable in riser environments, as long as they do not conflict with the specifications listed above.
If there is a conflict, the NEC and State and local building codes shall govern.  The Contractor
shall submit a request for approval of installation procedures to the State.

Maximum pulling tension shall not exceed 608 lb (2700 N) during installation (short term) and 200
lb (890 N) long term installed. The installed cable shall be supported at intermediate points to
ensure that the installed cable tension shall remain below the maximum long-term cable loading.

Cable in conduits, raceways and cable trays shall not be bent through a radius of less than 15
times the cable diameter while being installed and 10 times the cable diameter when installed.

Testing - The Contractor shall provide the date, time and location of any tests required by this
specification to the Engineer at least 5 days before performing the test.  Upon completion of the
cable installation, splicing, and termination, the Contractor shall test all fibers for continuity, events
above 0.1 dB, and total attenuation of the cable. The test procedure shall be as follows:

A Certified Technician utilizing an Optical Time Domain Reflectometer (OTDR) and Optical
Source/Power Meter shall conduct the installation test.  The Technician is directed to conduct the
test using the standard operating procedures defined by the manufacturer of the test equipment.
All fibers installed shall be tested in both directions.

The method of connectivity between the OTDR and the cable shall be a factory patch cord of a
length equal to the "dead zone" of the OTDR.  Optionally, the Technician can use a factory "fiber
box" of 328 ft (100 m) minimum with no splices within the box.  The tests shall be conducted at
1310 and 1550 nm for all fibers.

At the completion of the test, the Contractor shall provide two copies of documentation of the test
results to the Project Engineer. The test documentation shall be bound and shall include the
following:

Cable & Fiber Identification:

Cable ID
Cable Location - beginning and end point
Fiber ID, including tube and fiber color
Operator Name
Date & Time
Setup Parameters
Wavelength
Pulse width (OTDR)
Refractory index (OTDR)
Range (OTDR)
Scale (OTDR)
Setup Option chosen to pass OTDR “dead zone”
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Test Results:

A. OTDR Test
Total Fiber Trace
Splice Loss/Gain
Events > 0.10 dB
Measured Length (Cable Marking)
Total Length (OTDR)

Test results and traces shall also be provided on a diskette.

B. Optical Source/Power Meter

Total Attenuation
Attenuation (dB/km)

These results shall be provided in tabular form.  The following shall be the criteria for the
acceptance of the cable:

The test results shall show that the dB/km loss does not exceed +3% of the factory test or 1% of
the cable's published production loss.  However, no event shall exceed 0.10 dB.  If any event is
detected above 0.10 dB, the Contractor shall replace or repair the fiber including that event point.

The total loss of the cable, less events, shall not exceed the manufacturer's production
specifications as follows: 0.0005 dB/m + connector loss at both 1310 and 1550 nm.

If the total loss exceeds these specifications, the Contractor shall replace or repair that cable run
at the Contractor's expense, both labor and materials. Elevated attenuation due to exceeding the
pulling tension during installation shall require the replacement of the cable run at the Contractor's
expense, including labor and materials.

Label the destination of each trunk cable onto the cable in each vault or cable termination panel.

The Contractor is responsible to meet with each building manager to discuss specific installation
issues.  The Contractor shall prepare a summary of all discussions with building management and
submit a copy to the Department.
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Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.  The certificate shall be supplied at the conclusion of the system
acceptance test and shall be for a minimum of two years after that point.   The certificate shall
name the Department as the recipient of the service.  The Department shall have the right to
transfer this service to other private parties who may be contracted to perform overall
maintenance of the facility.

Method of Measurement

The Illinois Department of Transportation Communications Center node installation will be
measured on a lump-sum basis for all center elements and equipment, subsystems and
components specified herein.

Basis of Payment

This item shall be paid at the contract lump-sum price for ILLINOIS DEPARTMENT OF
TRANSPORTATION COMMUNICATIONS CENTER NODE which price shall include all
equipment, material, testing, documentation and labor detailed in the contract documents.
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CAMERA POLE

Effective May 21, 2002

Description

Work under this item shall consist of furnishing and installing a pole, base plates, anchor bolts,
and all miscellaneous hardware required to complete the installation of a camera pole, in
accordance with the Standard Specifications, as shown on the Plans, and as hereinafter provided.
Each camera pole will support a CCTV Dome Camera Assembly, pole adaptor, and support arm
on the top of the camera pole with a mounting adapter.  The CCTV Dome Camera Assembly, pole
adaptor, support arm, and mounting adaptor for the camera pole shall be provided, furnished, and
paid for under a separate item either within this contract or included in a separate contract.

Material.

General

The camera poles shall be galvanized steel and furnished and delivered conforming to the details
as shown on the Plans.  The camera poles shall be designed and constructed in accordance with
the requirements and recommendations of the latest addition of AASHTO “Standard
Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals”.  The
camera pole shall be designed to support a CCTV Dome Camera Assembly load of up to 75 lb
(34 kg), and 5.3 square feet (0.50 square meters) of area exposed to the wind. The camera poles
shall be designed to support a microwave dish load of nominal 15 lb (6.5 kg), and 0.8 square feet
(0.07 square meters) of area exposed to the wind.  Maximum fully loaded deflection at the top of
the pole with the CCTV Dome Camera assembly and microwave dish mounted shall not exceed
1.5% of the pole height based upon a wind velocity of 90 mph (144 km/hr) with a 1.3 gust factor,
or 0.5% of the pole height based upon a wind velocity of 40 mph 64 km/hr with a 1.3 gust factor.

Pole Components.

The camera poles shall be constructed of materials having sufficient rigidity using normal pole
shaft ranking techniques so that with all material completely installed and in-place as shown on
the Plans, the centerline of the shaft shall appear straight and vertical.  Upon the completion of
the manufacturing process, the pole shafts shall be round and constructed per the specified
length.  All camera pole shafts shall have a J-hook at the top of each pole to provide strain relief
for the cables and grommets shall also be provided to prevent cable damage.  In addition, any
and all fasteners and other attachment hardware used on the camera pole shaft shall be stainless
steel unless otherwise approved by the Engineer.
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After welding and before galvanizing the exterior surfaces of each steel pole, the camera pole
shall be thoroughly cleaned and free of all loose rust and mill scale, dirt, oil, or grease and any
other foreign substances.  Galvanizing of the camera pole shall be in accordance with Standard
Specifications and shall be tight, free from rough areas or slag, and shall present a uniform
appearance.

A base plate shall be provided with a bolt circle for the specified camera pole height as shown on
the Plans.  The base plate and bolt center dimensions as shown on the Plans are minimum and
shall be adjusted per the result of manufacturer calculations.  The base plate casting to be
attached to the camera pole shaft shall be clean, smooth, and with all details well defined and true
to pattern.  Base plates shall be firmly attached to the camera pole shaft by welding or another
approved method at the discretion of the Engineer.  Four base plate anchor bolts shall be installed
with each camera pole as shown on the Plans and included with each pole.

A raceway hole shall also be provided as shown on the plans.  In addition, reinforced hand holes
as shown on the Plans shall be provided.  The hand holes shall include an access cover that is
mounted to the camera pole by two ¼ in (6.35 mm) stainless steel bolts.  The bolts shall have hex
heads with 20 threads per in (mm) and be ¾ in (19.05 mm) long to secure the door to the pole.  In
addition, a grounding lug (bolt – hex head), complete with mounting hardware (nut and washer)
shall be provided inside the camera pole as shown on the Plans.  This grounding lug shall be
accessible from the hand hole and mounted by welding, directly opposite the hand hole on the
inside of the wall of the camera pole.  Lightning protection shall be provided according to Article
1069.04(q) of the Standard Specifications and as shown in the Plans.

The camera pole shall be designed to be free of harmful harmonic motion and vibrations and the
Certificate of Compliance shall specifically address this requirement.  Camera poles shall be
provided with an internal vibration-dampening device to reduce harmonic camera movement in
windy conditions, as shown on the Plans.

Surface Finish.

Galvanized steel poles shall be galvanized including the handhole, handhole door, base plate,
mounting plate and all other elements welded to the shaft according to AASHTO M 111.

Identification.

The camera pole shall be identified and labeled with external markings as specified in Article
1069.02 of the Standard Specifications and as shown on the Plans.  The wall thickness of each
camera pole shaft, alloy number, the shaft length, the manufacturer, and the date, shall all be
indicated on a manufacturer's plate attached to each pole shaft near the base.

Construction Requirements

The Contractor shall furnish a Certificate of Compliance to the Engineer for approval showing
structural calculations covering the poles and including compliance with the details shown on the
Plans, the specifications in these Special Provisions, and the foregoing AASHTO performance
requirements.  The Certificate of Compliance shall be complete and submitted with the materials
list, and shall include information relative to all specified requirements suitable for verification of
compliance.  The pole furnished shall match the general appearance illustrated in the Plans.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

132

The camera poles and hardware shall be packaged during shipment to protect all surfaces from
being scratched, marred, chipped, or damaged in any way.  The packaging of camera poles by
bundle by the Contractor is acceptable.  However, each bundle shall contain a maximum of four
poles.  Prior to installation, the Engineer will inspect the camera poles and all its components and
any parts found to be damaged or defective shall be replaced at no additional cost.

The Contractor shall assemble camera pole components at the site before erection.  The poles
shall be without defect.  Poles deemed unacceptable by the Engineer shall be removed from the
jobsite and replaced at no additional cost.  Components shall be made electrically continuous
from the top of the pole to the base and grounding rod.  The Contractor shall install the camera
pole a on new concrete foundation provided under a separate pay item or to the bottom plate and
bridge deck as shown on the Plans.  The camera pole shall be set plumb with the use of leveling
nuts.  The pole shall be set with proper orientation of the access handhole.  The Contractor shall
avoid contact of dissimilar metals in erecting the pole.  Any concern of trapped moisture or
potential corrosion cell shall be resolved to the satisfaction of the Engineer.

The Contractor shall furnish and install all required items, such as anchor bolts, screws, wire nuts,
grommets, tape connectors, electrical nuts, etc., in order to make the proposed camera pole
system complete from the bottom to the top of the pole.  Rust, corrosion, and anti-seize protection
shall be provided at all threaded assemblies by coating the mating surfaces with an approved
compound.

The Contractor shall be responsible for furnishing pole mounting equipment and hardware that is
of adequate strength and compatible for the pole it supports.  This shall include but not limited to
the foundation, anchor rods, anchor bolts, and miscellaneous hardware.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  The warranty
shall warrant and guarantee repair of the component parts of the camera pole furnished by the
Contractor that prove to be defective in workmanship and materials during the first two years of
operation as defined and noted above at no additional cost to the Department.

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.
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Basis of Payment

CAMERA POLE, of the height specified, will be paid for at the contract unit price each, which shall
be payment in full for furnishing and installing each pole and all materials including poles, fittings,
identification plaque, and all hardware necessary to completely install the camera pole, and for all
labor, tools, equipment, transportation, and incidentals necessary to complete this work.

COMMUNICATIONS VAULT

Effective June 21, 2002

Description

Work under this item shall consist of constructing a communications vault including a vault lid, in
accordance with the details shown on the Plans and as provided herein.

Materials

The communications vault and vault lid shall be constructed of polymer concrete material, and
shall be gray in color.

The communications vault shall be 30 in x 48 in (760 mm x 1219 mm) and shall have an effective
height of 57 in (1448 mm), including one 24-inch (610 mm) tall stackable vault and one 36 in (914
mm) stackable vault with 3 in (76 mm) overlap.

The communications vault lid shall have a minimum design load of 15,000 lb (66.7 kN) and shall
have a permanently recessed logo that reads “IDOT COMMUNICATIONS”.  The communications
vault lid shall have two 2½-in x 4-in (64 mm x 102 mm) pull slots.  The lid surface shall have a
coefficient of friction of 0.50 in accordance with ASTM C-1028.

The Contractor shall install manufacturer-approved gasketing between the lid and the top 24 in
(610 mm) -deep stackable vault to prevent water from entering the communications vault.

The communications vault lid shall be secured to the vault with two 3/8 in (9.5 mm) NC stainless
steel penta-head bolts and washers to lock the lid.  In addition, a “lock tool” shall be provided for
communications vault entry.

A fiber optic cable support assembly shall be recommended and approved by the manufacturer of
any fiber optic cable and splice enclosures used in the vault.  Each support assembly shall consist
of multiple brackets, racks, and/or rails required to suspend the required surplus cabling and any
splice enclosures required.

The support assembly shall be made from or coated weather resistant material such that there is
no corrosion of the supports. The support assemblies shall be anchored to the vault using
stainless steel hardware.
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The fiber optic cable support assemblies shall be included in the bid price for the communications
vault.

Void areas between openings and conduit shall be filled with self-curing caulking consisting of a
permanent, flexible rubber which is unaffected by sunlight, water, oils, mild acids or alkalis. The
caulking shall be mildew resistant and non-flammable. The material shall provide a permanent
bond between the conduit entering the vault and the polymer concrete. The caulking shall be gray
in color.

Construction Requirements

Communications Vault shall be installed in accordance with applicable requirements of Section
800 of the Standard Specifications and as provided herein.

A manufacturer-approved knockout punch driver shall be used to provide openings in the vaults
for conduit, or the required openings may be machined at the time of stackable vault fabrication.
Voids between entering conduits and punch driven or machined openings shall not exceed ½ in
(13 mm).

Any void areas shall be caulked from the interior and exterior of the communications vault.  The
caulk shall be allowed to fully cure per the manufacturer’s specifications, prior to backfilling.

Place the fiber optic splice vault on 12 in (300 mm) of coarse aggregate, CA-5 Class A, as
specified in Section 1004 of the Standard Specifications.  Seal and flash test the vault per the
manufacturer’s recommendations.  Coil 50 ft (15 m) of cable in each vault containing splices. This
allows moving the splice enclosure to the splicing vehicle.

Basis of Payment

COMMUNICATIONS VAULT will be paid for at the contract unit price each.  This price shall be
payment for furnishing and installing all materials, for all excavation, backfilling, and for disposal of
surplus material.

DRIES LANE COMMUNICATIONS TOWER EXTENSION

Effective October 11, 2002

Description

This work shall consist of furnishing a 30 ft monopole tower extension and associated mounting
appurtenances (e.g., platforms, climbing step bolts, lighting rod, etc.), and installing them on the
existing 120 ft monopole. The Verizon Wireless Tower is located on the property of, and adjacent
to, the City of Peoria Dries Lane Facility as shown on the Plans or as directed by the Engineer.
This monopole tower extension shall be designed to support microwave communications
antennas and a closed-circuit television (CCTV) dome camera assembly.
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Materials

The original manufacturer of the 120 ft monopole Verizon Wireless Tower is Pirod Inc., a Valmont
Industries Company.  The existing 120 ft monopole and foundation has been designed by Pirod,
Inc. to extend to 150 ft.

The materials for the 30 ft monopole tower extension shall conform to Standard EIA/TIA-222-F for
90 mph basic wind speed with no ice and Standard EIA/TIA-222-F for 75 mph basic wind speed
with 0.5” radial ice with load due to wind reduced by 25% when considered simultaneously with
ice.  In addition, the materials for the 30 ft monopole tower extension shall meet the requirements
for survival wind speed of 125 mph.

Materials for this pay item shall also conform to the following: solid rods conform to ASTM A-572
Grade 50 requirements; angles conform to ASTM A-36 requirements; pipe conforms to ASTM
A500 Grade B requirements; base flange and gussets conform to ASTM A-572 Grade 50
requirements and all other plate conforms to ASTM A-36 requirements; tapered poles conform to
ASTM A-572 Grade 65 requirements; and, anchor bolts conform to ASTM A-687 requirements
(Fu=150 KSI and Fy=105 KSI).

All bolts for the 30 ft monopole tower extension shall be galvanized in accordance with ASTM A-
153 (hot dipped) or ASTM B-695 Class 50 (mechanical).  All other structural materials are
galvanized in accordance with ASTM-123, hot-dipped galvanized after fabrication.

Outside climb rungs with safety climb shall also be provided for the 30 ft monopole tower
extension.  In addition, a lightning rod shall be erected and associated mounting hardware
installed at the top of the tower extension to provide a lighting protection system in accordance
with IDOT Standard Specifications.

For all material requirements associated with this 30 ft monopole tower extension, such as finish,
welds, construction procedures, base reactions and design criteria, the Contractor shall furnish a
Certificate of Compliance to the Engineer for approval showing structural calculations for the
monopole tower extension that have been designed by or approved and sealed by an Illinois-
licensed structural engineer on behalf of the original equipment manufacturer.  The Certificate of
Compliance shall be complete and submitted with the materials list for this item, and shall include
information relative to all specified requirements suitable for verification of compliance.  The pole
furnished shall match the general appearance illustrated in the Plans.

Construction Requirements

The Contractor will mobilize all the necessary equipment to perform the above-mentioned work
and install the 30 ft monopole tower extension.  All material required to complete the installation
shall be included.  No foundation work is required.
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Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  The warranty
shall warrant and guarantee repair of the component parts of the monopole tower extension and
associated appurtenances furnished by the Contractor that prove to be defective in workmanship
and materials during the first two years of operation as defined and noted above at no additional
cost to the Department.

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.

Basis of Payment

This work will be paid for at the lump sum contract unit price for the DRIES LANE
COMMUNICATIONS TOWER EXTENSION, which price shall be payment in full for furnishing
and installing the 30 ft monopole tower extension as described above and noted in the Plans.

DATA NETWORK PORT ADAPTER

Effective October 8, 2002

Description

The Data Network Port Adapter (DNPA) shall act as a bridge between a high-speed Internet
Protocol (IP) Ethernet network and low-speed serial devices.  The port adapter shall convert serial
data into Ethernet data and vice versa. The port adapter shall be IP addressable and shall
respond to packets sent to this address when power is supplied.

Materials

Material specifications for the Data Network Port Adapter are listed below.
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Environmental

The DNPA shall operate correctly when exposed to environmental conditions within the following
ranges:

Temperature:  32º F to 125º F

Electrical Interface

The DNPA shall provide an Ethernet and a serial interface.  The interfaces shall comply with the
following requirements:

Ethernet interface:  Ethernet II, IEEE 802.3, 10 Base-T
Ethernet connector:  RJ-45
Ethernet speed:  ≥ 10 Mbps

Serial interface:  RS-232 DTE
Serial connector:  ≥ 1 DB-9 male or DB-25 male
Serial speed:  ≥ 10000 bps

Supported Data Protocols

The DNPA shall support the following data protocols:

IP Protocols:  IP, TCP, UDP, DHCP, ICMP, ARP
Network services:  HTTP, SNMP, Telnet, Trivial -FTP, Com port control

The DNPA shall provide bi-directional data transfer.

Configuration

The DNPA shall provide both local and remote configuration and software upgrade capability.
The DNPA shall provide password protection for security.

Electrical Power

The DNPA shall comply with the following power requirements:

Voltage:  12 – 24 VDC, < 10 Watts

Cabling

The Contractor shall supply the required cabling to connect the DNPA to the Ethernet network
and low speed serial devices.  This cabling is included in the cost of the Data Network Port
Adaptor.
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Construction Requirements

Installation

The Contractor shall install the Data Network Port Adapter and connect the required cables as
shown on the Plans.

Documentation

The Contractor shall deliver two (2) copies of the user manual and installation manual for each
data network port adapter installed.

Method of Measurement

Data Network Port Adapter shall be measured for payment by the actual number of port adapters
furnished, installed, tested, and accepted by the Engineer.

Basis of Payment

DATA NETWORK PORT ADAPTER, will be paid for at the contract price each, which shall be
payment in full for furnishing and installing each port adapter and all materials including cabling
necessary to completely install the data network port adapter, and for all labor, tools, equipment,
transportation, and required items necessary to complete this work.

ELECTRIC TRANSFORMER, DRY TYPE, SINGLE-PHASE, 240 VOLT - 480 VOLT

Effective June 20, 2002

Description

This work shall consist of furnishing a dry type, single-phase electric transformer, wiring, conduit,
and mounting hardware and installing it at the location shown on the Plans or as designated by
the Engineer.  This transformer will step up the input of 240 volts to an output of 480 volts.

Materials

The materials for this item shall be according to Section 827 of the Standard Specifications and
the following Articles of Section 1000:-Materials: 1068.02; 1088.01; 1066.02, 03; 1066.06; and,
1088.03.  In addition, the materials for this item shall conform to UL, ANSI, and OSHA standards.
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The transformer shall use a solid dielectric and be air-cooled.  The size (kVA) and type (eg.
buck/boost) shall be as indicated on the plans.  A UL 1449 Listed surge protector shall be
provided for overvoltage protection.  The overvoltage protection, with LED indicator, shall be
provided for the load circuit by the means MOV and thermal fusing technology.  The response
time shall be <5n seconds and operate within a range of –40C to +85C.

 If the transformer is to be mounted outside the equipment cabinet, a new NEMA Type 4X
enclosure shall be provided.  The cabinet shall be UL 50, NEMA Type 4X, unfinished single door
design, fabricated from minimum 0.080 in (2.03 mm) thick Type 5052 H-32 aluminum.  Seams
shall be continuous welded and ground smooth.  Stainless steel screws and clamps shall secure
the comer and assure a watertight seal.  The cover shall be removable by pulling the continuous
stainless steel hinge pin.  The cabinet shall have an oil-resistant gasket and a lock kit shall be
provided with an internal O-ring in the locking mechanism assuring a watertight and dust-tight
seal.  The cabinet shall be sized to adequately house all required components with extra space
for arrangement and termination of wiring.  A minimum size of 14 in (350 mm) high, by 9 in (225
mm) wide, and 8 in (200 mm) deep is required.  The cabinet shall be mounted to the pole or
cabinet using assemblies recommended by the manufacturer and as approved by the Engineer.

Construction Requirements

The electric transformer shall be installed inside or outside a pedestal, pole, or ground-mounted
cabinet separate from the Central Illinois Light Company power source as shown on the Plans.
All material required to complete the installation shall be included.

Brackets designed for pole mounting shall be used and all mounting hardware shall be stainless
steel.

The Contractor shall ensure that there is adequate air movement when mounting the transformer
inside a cabinet or other confined space.

The completed installation shall fully comply with the NEC.

Basis of Payment

This work will be paid for at the contract unit price per each for ELECTRIC TRANSFORMER,
DRY TYPE, SINGLE-PHASE, 240 VOLT - 480 VOLT, which price shall be payment in full for
furnishing and installing the electric transformer per the size, type, and location as shown on the
Plans.
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EMERGENCY CALL BOX

Effective June 20, 2002

Description

This work shall consist of furnishing and installing an emergency telephone in a call box enclosure
of the type specified with its associated and peripheral equipment at the temporary and
permanent crash investigation site (CIS) locations specified on the Plans or as directed by the
Engineer.  This work shall also consist of furnishing and establishing the necessary cellular
telephone service connections to enable voice communications between the emergency call box
locations and the remote communications or answer centers via the Public Switched Telephone
Network (PSTN).

The emergency call box system shall enable a person requiring help to communicate with
operations personnel at a remote communications or answer center over the PSTN via a push
button or telephone.  The emergency call box system shall be installed in compliance with ADA
requirements.

Materials

The emergency call box shall be a portable unit that is easy to install and consists of either an
aluminum or Lexan enclosure with a door.  The enclosure shall be colored bright yellow and be
made of durable and weatherproof, vandal resistant material.  The emergency call box enclosure
shall have a maximum weight of 50 lbs when full with battery.

The emergency call box shall contain an illuminated front panel display that contains operating
instructions, a telephone handset, and call initiation device(s).  The emergency call box shall be
equipped for text telephony (TTY) in order to facilitate typed dialog between the user and the
remote answer center, which allows for emergency communications for the hearing and speech
impaired.  The emergency call box system shall also allow for multiple languages in which the
messages can be displayed via user selection.

The emergency call box shall contain an automatic number identification system that codes and
provides relevant call box information on the call box location, cellular telephone number, and the
time and date of the call to the operator after decoding this information.  The emergency call box
shall contain an automatic call back feature that enables an operator the capability of calling back
and ringing the phone at the call box location.  In addition, the call box shall provide self-
diagnostic features via printable reports as well as real-time alarm information on the emergency
call box system.
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The emergency call box system shall be powered by a solar panel array that has the following
minimum requirements: power = 6.5 W; voltage = 15.8 V; and, current = 0.43 A.  The solar panel
array for the emergency call box system shall have a maximum weight of 7 lbs.  The emergency
call box system shall also contain a rechargeable battery that is powered by the solar panel array
with the following minimum requirements: voltage = 12 V and capacity = 6.5 Ah.  The battery pack
for the emergency call box system shall also have a maximum weight of 7 lbs.  The equipment
associated with the solar panel array and battery shall also be rated for outdoor use.

The emergency call box system and its associated equipment shall be capable of operating from
–40� F to 165�F (–40� C to 74�C) and from 0 % to 100 % humidity

The emergency call box system shall also include a sign panel identifying the call box as shown
on the Plans.  The sign panel and all other miscellaneous items (screws, brackets, holes, etc.)
required to mount the emergency call box enclosure and its associated and peripheral
components shall be included in the cost of the emergency call box.

The materials for the emergency call box system shall also consist of establishing the necessary
cellular telephone service connection to enable voice communications between the emergency
call box locations and the remote answer centers via the Public Switched Telephone Network
(PSTN).  This cellular connection to the telephone utility service shall consist of the components
and peripheral equipment (antenna, etc.) that are necessary as required by the service provider
for the proper operation of the emergency call box system.

Construction Requirements

For temporary crash investigation site locations, the emergency call box, including its associated
and peripheral equipment (solar panel array, battery pack, cellular antenna, call box sign panel,
etc.), shall be mounted on a 30 ft (9.14 m) Class 4 temporary wood pole (to be paid for under a
separate item) as shown on the Plans or as directed by the Engineer.  A grounding system shall
be provided in accordance with Section 807 of the Standard Specifications.

For permanent crash investigation site locations, the emergency call box, including its associated
and peripheral equipment (solar panel array, battery pack, cellular antenna, call box sign panel,
etc.), shall be mounted at a height of approximately 4 ft (1.22 m) above the finished surface on a
metal pole (to be paid for under a separate item).  The metal pole shall be of a minimum 14 ft
(4.27 m) height with a 4 in (101.6 mm) outer diameter as shown on the Plans or as directed by the
Engineer.  A grounding system shall be provided in accordance with Section 807 of the Standard
Specifications.

The solar panel arrays that are to be mounted on the Class 4 temporary wood poles and the
permanent metal poles shall be pointed towards or in the south direction.

The cellular telephone service connection to enable voice communications between the
emergency call box locations and the remote answer centers via the PSTN shall be established
and constructed as specified below.
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Type of CIS Location PSAP
Temporary West of the Illinois River City of Peoria Emergency Communications

Center (ECC)
Temporary East of the Illinois River East Peoria Public Safety Building (EPPS)
Permanent West of the Illinois River EPPS
Permanent East of the Illinois River ECC

The connection shall enable the PSTN to route the call originating from the emergency call box
location as shown on the Plans to a dedicated phone number via the cellular telephone network,
and then pass the call onto the remote answer centers noted above.

The Contractor shall provide documentation that details the complete connection to the telephone
utility service and all components to be supplied as part of the emergency call box system.  A test
shall be performed on each of the completed telephone utility service connections for each call
box installation to verify proper installation and operation.  The leased operational costs for the
telephone service shall be borne by the Department.

The Contractor shall also provide a user's manual for the call box and all associated and
peripheral equipment.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the initial installation, unless other warranty
requirements prevail.  The warranty period shall begin when the Contractor completes all
construction obligations related to this item and when the components for this item have been
accepted, which shall be documented as the final completion date in the construction status
report.  The warranty shall warrant and guarantee repair of the component parts of the call boxes
furnished by the Contractor that prove to be defective in workmanship and materials during the
first two years of operation as defined and noted above at no additional cost to the Department.

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.
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Basis of Payment

This work shall be paid for at the contract unit price each for EMERGENCY CALL BOX, and shall
include all labor, equipment, and material of the type specified herein, which price shall be
payment in full for furnishing and installing the emergency call box complete.  All leased
operational costs for the telephone service connection shall be borne by the Department.

EAST PEORIA PUBLIC SAFETY BUILDING NODE

Effective September 7, 2002

Description

Under this item, the Contractor shall furnish and install hardware and equipment to complete the
communications and advanced traffic management systems at the City of East Peoria Public
Safety Building.

Materials

General

Environmental Requirements:

All subsystem components shall operate as specified under the following ambient conditions:

� Temperature: 32� F to +122� F (0� C to 50� C)
� Relative Humidity: 25% to 90%

Labeling Requirements:

The Contractor shall label all cables and ports using permanent cable tags.  These labels
shall identify the function of the cables and the ports the cables are connected to.

The Contractor shall label all cable terminations, jacks, and connectors with function and
system identification.
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Cable:

� Network The Contractor shall furnish twisted-pair cables, UTP Category 5e, in
accordance with the Plans.  Cable terminations for network cables shall
be Category 5e or greater.

� RF and Video The Contractor shall furnish and install coaxial cables as indicated on
the Plans.  For applications requiring low-loss RF cables, the Contractor
shall install RG-214/U or equivalent, “riser” rated cable.  For local video
connections, the Contractor shall furnish and install RG-6/U or
equivalent cables.

For video connections and distribution, the Contractor shall furnish and
install RG-6 cable for point-to-point wiring and RG-59/U cable to
connect to the monitors and switching equipment.  All cables shall be
“riser” rated.

� Fiber Optic The Contractor shall furnish and install fiber optic patch cords to cross
connect fibers in different cable sheaths, as shown on the Plans.  These
cables shall be color-coded, with yellow being used for single mode and
orange being used for multi-mode cables.

Fiber Optic Termination Panel

The Contractor shall furnish a Fiber Termination Panel with 72 terminations.  The Contractor shall
install these panels as shown on the Plans.  The 72-fiber termination panel will be used to
terminate the single mode and multimode cables.

The termination panels shall be constructed of heavy gauge aluminum and shall comply with the
following requirements:

� The Termination Panels shall be mounted in EIA-Standard 19-in equipment racks.
� The 72-fiber panel shall not exceed 5 SRUs.
� The Termination Panels shall use FC connectors.  These connectors shall be accessible

to a technician standing in front of the cabinet. Each FC connector on the panel shall not
cause in excess of 0.3dB optical signal loss when tested at 1310nm.

� The panel shall route fiber optic patch cables between any two connectors without
reaching the patch cables’ minimum bending radius.

� Single mode fiber used in the pigtails shall meet the optical characteristics of the drop
cable used, including mode field diameter.
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Patch Panel

DSX-1 Patch Panel

The Contractor shall furnish 19-in panels and Bantam jacks for a DSX-1 patch panel.  The panel
shall be constructed using normal-thru connections.  Patch jacks shall be provided for a minimum
of 12 full-duplex, ds-1 circuits.  The Bantam jacks shall be supplied with the following
characteristics:

� Insertion loss ≤0.5 dB at 1.576 MHz
� Crosstalk ≤ -60 dB
� Return loss ≤ -26 dB at 772 kHz
� Contact resistance ≤ 0.01 ohms
� Characteristic impedance 100 ohms (nominal)
� Humidity 0 to 95%
� Life Minimum 20,000 insertions/withdrawal cycles
� Thermal limits -40� F to 149� F (-40� to 65º C) (operating)

-76� F to 185� F (-60� to 85º C) (storage)

Video Patch Panel

The Contractor shall provide 19-in panels and coaxial jacks to provide a video patch panel at
locations identified in the plans.  The coaxial jacks shall be configured “normal-thru” and self-
terminating when patched.  The jacks shall be compatible with industry standard plugs (WECO)
and shall meet or exceed the following:

� Rated Bandwidth 2.4 GHz
� Return Loss better than -20dB to 2.4 GHz
� Characteristic impedance 75 ohms
� Insertion Loss <.5dB to 2.4 GHz
� Center Conductor Diameter accepts 0.9 in center conductor
� Contact Resistance less than 20 milliohms
� Terminal Resistor 75 ohms ± 1%

Equipment Cabinets

Communications Cabinet and Equipment

The Contractor shall furnish a ground-mounted equipment cabinet and concrete foundation with
the following characteristics:

The cabinet shall be a NEMA 3-R enclosure suitable for outdoor mounting.   The enclosure shall
meet or exceed the requirements of NEMA 3-R and shall be U.L. listed.  The cabinet and doors
shall be constructed from 304 stainless steel with a minimum thickness of 14 gauge.  The Heliarc
welding method or equivalent or equivalent shall be utilized for all external welds.  The Wire
Welding method or equivalent shall be utilized for all internal welds.  All welds shall be neatly
formed and free of cracks, blowholes and other irregularities.
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The cabinet shall be equipped with four doors.  All inside and outside edges of the cabinet shall
be free of burrs and the cabinet shall be designed with a crowned top to prevent the accumulation
of water on the top surface.  The door openings shall be double flanged on all (4) sides for
increased strength.  Each door shall be equipped with a separate contact closures indicating that
the door is opened or the light is on.  An override switch shall be provided to disable the door
alarm or light contact closure.  These contact closures shall be connected to the alarm panel of
the multiplexer enabling the signals to be received at the central

The nominal size of the cabinet shall be as indicated in the plans.  The internal compartment shall
be equipped with two 19 in (482 mm) wide rack mount assemblies, which will be utilized for
installing equipment. These rack mount assemblies shall come equipped with pre-drilled 10-32
holes on both sides of each assembly.  The door opening shall be a minimum of 80% of the front
surface area.   The door shall be furnished with a gasket that meets or exceeds the physical
requirements of UL508-Table 21.1.  The gasket shall form a weather tight seal between the
cabinet and door.  The closed door will be flush with the side(s) of the enclosure.  The hinges
shall be continuous and bolted to the cabinet and door utilizing 1/4-20 stainless steel carriage
bolts and nylock nuts.  The hinges shall be made of 0.93 in (24 mm) thick aluminum and shall
have a 0.25 in (6 mm) diameter stainless steel hinge pin.  The hinge pin shall be capped at the
top and bottom by a weld, which shall render it tamper resistant.  Hinge leaves shall not be
exposed externally when the door is closed.   However, hinge knuckles may protrude.

The latching mechanism shall be a 3-point draw roller type using an overlapping door design.
Pushrods will be turned edgewise at the outward supports and shall be0.25 in by 0.75 in (6 mm by
19 mm) metal, minimum.  Rollers shall have a minimum diameter of 0.875 in (22 mm) and shall
be made of nylon.  The center catch shall be fabricated from 0.187 in (4.7 mm) metal, minimum.
An operating handle shall be furnished for the door.  The handle will be stainless steel with a 0.75
(19 mm) diameter shank.  The latching handle shall have a provision for padlocking in the closed
position.  The cabinet shall be supplied with a Corbin #2 dead bolt lock or equal.  The key shall be
removable in the lock position only.

A heavy-duty pad-lock and key shall be provided for each door, which shall be utilized to provide
additional security over that provided by the standard handle assembly.  All pad locks supplied for
the project must utilize identical keys, which shall allow maintenance technicians to carry only one
key.  Four sets of keys for the communications cabinet shall be provided to the Department.

The cabinet shall be provided with louvered vents in the front doors with a removable air filter.
The louvers shall satisfy the NEMA rod entry test for 3R-ventilated enclosures.  The filter will
cover the vents and shall be held firmly in place with bottom and side brackets and a spring
loaded upper clamp.  Exhaust air will be vented out between the top of the cabinet and door.  The
exhaust area shall be a series of 0.12 in x 1.0 in (3 mm X 25 mm) rectangular holes.  The
ventilation plenum area shall be equipped with a removable plate with provisions for mounting a
fan assembly.
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Power Distribution

A diagram titled "POWER DISTRIBUTION DIAGRAM" is included in the plan set titled
"Communications Cabinet and Equipment Details".  The power distribution section shall come
complete with a 50 amp main circuit breaker.  Circuit #1 shall terminate in a duplex receptacle and
shall be used to power systems housed in this cabinet.  This circuit shall be protected by a 20-
amp circuit breaker.  A 10-position power strip shall be connected to the output of the GFI duplex
receptacle and shall be utilized to power the electronic equipment in the cabinet.  Circuit #2 shall
have a 20 amp circuit breaker and terminate in a single duplex-grounded receptacle and shall be
a spare.  Circuit #3 shall have a 20-amp circuit breaker and shall be connected to the internal
cabinet lighting.  Circuit 4 shall be protected with a 20-amp circuit breaker and shall be utilized to
power the heater and ventilation fans.

Surge Protector

A surge protector shall protect each leg of the primary power feed.  This surge protector shall be
installed as a precautionary measure against possible damage resulting from voltage surges on
all incoming power lines.  The 120 V AC single-phase surge protector shall incorporate a series
choke at a maximum clamp voltage of 340 V at 20 KA with a 5 ns response.  In addition, the
surge protector shall have the capability of removing high-energy surges and shall block high-
speed transients.  The surge protector shall comply with the following specifications:

� Peak Current: 20,000 amps (8 X 20 us wave shape)
� Occurrences:  20 times at peak current
� Minimum Series Inductance: 200 micro henries
� Continuous Series Current: 50 A
� Temperature Range: -40� F to 185� F (-40�C to +85�C)

Radio interference filter

A radio interference filter shall be installed at the front of main circuit breaker.  The filter shall
provide a minimum attenuation of 50 dB over a frequency range of 200 kHz to 75 MHz.  The filter
shall be hermetically sealed in a heavy duty metal case filled with a suitable insulation compound
and shall be capable of passing 50 amperes of continuous current.

Ventilation Fan

The ventilation system shall consist of sufficient fans to produce a minimum of 450 cubic feet of
air per minute.  The ventilation shall be controlled via a thermostat.  The thermostat shall have
adjustable settings for fan on and off and threshold settings for the temperature alarms.  The
thermostat shall be set to turn on ventilation at 90� F (32�C) and turn it off at 73� F (23�C).  A
second adjustable thermostat shall be utilized to generate a contact closure when the temperature
within the cabinet exceeds threshold values.  The threshold for this alarm thermostat shall initially
be set at 113� F (45�C).  This contact closure shall be wired through an override switch into the
multiplexer's alarm panel as further defined in section (h) of this specification.
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Fluorescent light

The cabinet shall be equipped with a fluorescent lamp for each door.  The lamp shall be equipped
with a 15-watt bulb and the fixture should be at least 18 in (457 mm) long. The lamp shall have an
override switch and should normally activate whenever the associated door is open.  A second set
of contacts shall be furnished on each door switch that shall be connected through an override
switch to a common circuit on the alarm panel to indicate that the light is on.  This alarm panel, as
indicted on the plan set, will provide a signal at central when any door to this cabinet is opened.
The activated alarm shall be disabled.  The fixture shall be equipped with a cold weather ballast.

Heater

The cabinet shall be equipped with a heavy-duty heater.  The heavy-duty radiant heater shall
provide a minimum of 1,700 BTU per hour.  The heater shall be equipped with an adjustable
thermostat, which shall initially be set to activate the heater whenever cabinet temperature falls
below 39� F (4�C) and turn-off at 45� F (7�C).   An additional adjustable thermostat shall be
utilized to generate a contact closure when the temperature within the cabinet falls below a
threshold, initially to be set at 32� F (0�C).   This contact closure shall be wired into an alarm
panel as indicated on the plan set and further outlined in section (h) of this specification.

23-in, Free-standing Equipment Cabinet

The Contractor shall furnish 23-in Electronic Rack Cabinets with the following characteristics:

� Mounting spaces shall be provided on the front and rear of the cabinet
� Mounting spacing shall be as specified in EIA-STD-310-D
� The cabinet shall provide 43 standard rack units (1sru=1.75”) of mounting space

Video Control Subsystem

The subsystem consists of five functional components: the video switch, the switch controller, the
camera controller, the software control program, and the joystick controllers.  The Contractor shall
install the components identified on the plans.

Video Switch

The video switch electrically connects one or more output ports on the switch to an input port,
under software control.  The switch provides amplification and buffering to maintain the amplitude
and impedance of the video signal under all configurations.

Input Ports

� Levels nominal 1 V (0.7-1.4 V) p-p
� Impedance 75 ohms, unbalanced
� Interface BNC connector
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Output Ports

� Levels nominal 1 V (0.7-1.4 V) p-p
� Impedance 75 ohms, unbalanced
� Interface BNC connector

Number of Ports

� Input > 20 ports, expandable to 40 or more
� Output > 20 ports, expandable to 40 or more

� Signal to Noise Ratio: > 60 dB

� Computer Interface: EIA/TIA-232 or IEEE 802.2

Video Switch Controller

The switch controller shall accept commands from the user and configure the video switch to
connect specific video inputs to specific video outputs.  The controller shall be developed to
function in a PC and in a Windows 9X and NT environment.  The PC connects to the video switch
via EIA RS-232 port and cable.  Inputs from other computer systems or joystick controllers also
use the RS-232 ports.

The switch controller shall include software for controlling a video frame capture card. The video
capture card shall be connected to one of the video switch output ports. Based on a selectable
camera list, the switch controller shall command the video switch to capture particular video
camera frames. The output frequency shall be user selectable. The software shall perform
appropriate compression techniques and produce digital images in JPEG, GIF, or PNG formats.
The video snap shots shall be outputted by an FTP client or equivalent mechanism.

The switch controller PC must have dedicated access to the public Internet with a 56K or faster
communication link.

The protocol of the controller supplied shall comply with the relevant NTCIP standards adopted by
ANSI at the time the Contract is let.

Camera Controller

The camera controller shall use the same PC as the video switch controller.  It shall convert inputs
from the operators to commands that are transmitted concurrently to the camera control receivers
over low-speed data, multi-point circuits.  These commands shall comply with the NTCIP
standards mentioned above.

The commands shall be generated by software on an operator’s workstation or shall be generated
by the joysticks and remote keypads.  They shall be sent to the RS-232 port on the PC controller
using a radio link, a fiber optic link, or direct copper-wire connection.

The operating software on the camera controller shall differentiate between users, allowing
different access levels and privileges.
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Software Control Program

The contractor shall furnish a software control program at sites identified in the plans.  This
program shall operate on the Windows NT platform and shall allow an operator to select cameras
and control their orientation using the computer’s mouse and/or keyboard.

Joystick/Keypad Controller

The contractor shall furnish a joystick module that controls the video selection and controls the
camera orientation (PTZ) from remote locations.

The interface between the joystick controller and the camera controller shall be EIA/TIA RS-232.

Video Monitor

The Contractor shall furnish two different monitors, one type for the operations centers and a
smaller monitor for the video distribution centers.

Operations Center Monitor

In the operations center, the Contractor shall furnish color video monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 20 in, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

Video Distribution Room Monitor

In the operations center, the Contractor shall furnish color video monitors with the following
characteristics:

� Power 90-126 VAC
� Horizontal lines of resolution Not less than 450
� Input connector BNC
� Viewing area Not less than 13 in, measured diagonally
� Format NTSC, composite 1 V peak-to-peak (nominal)

The monitors shall be mounted in the same 19-in cabinets as the video patch panels and video
switch.  The monitor shall either be designed to mount in the 19-in cabinet or the Contractor shall
supply a standard, rack-mounted shelf to support the monitor.
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Ethernet Switch

A smart Ethernet switch, with a minimum of 12 dedicated 100-Mbps ports, shall be provided.  The
Switch shall have a redundant power supply.  The Switch shall be installed with the SNMP feature
enabled.  The Switch will provide connectivity to the server, workstations, and the network shared
printer via a 100-Mbps ports.  The Switch shall be installed in the 19" rack with all required cable
management pre-installed.

Ethernet Bridge/Hub

An Ethernet bridge/hub, with a minimum of 10 100-Mbps ports, shall be provided.  The bridge/hub
shall have a redundant power supply.  The bridge shall be mountable in a 19” rack with all
required cable management pre-installed.

DS1/10BaseT Adapter

A DS1/10BaseT adapter shall be provided. The DS1/10BaseT adapter shall provide connectivity
between a DS1 circuit and a 10BaseT network.  The adapter shall be mountable in a 19” rack with
all required cable management pre-installed.

DS1 Fiber Optic Modem (Transmitter/Receiver)

A DS1 fiber optic modem shall be provided.  The DS1 Fiber Optic Transmitter converts DS1
signals from a DS1 circuit to an optical signal to be transmitted on a single-mode (1300 nm
nominal) optical fiber.  The DS1 Fiber Optic Receiver shall receive optically modulated DS1 data
from the DS1 Fiber Optic Transmitter and convert it to DS1 signals.  The DS1 Fiber Optic Modem
shall support standard DS1 line speeds (1.554 Mbps).

The DS1 Fiber Optic Modem shall be mountable in a 19” rack with all required cable management
pre-installed.

If required power is not 120 VAC @ 60 Hz, the Contractor shall provide a plug-in power supply for
the DS1 Fiber Optic Modem.

The Contractor shall furnish and install optical, data, and coaxial cables to interconnect the
equipment as needed.

Digital Multiplex

The Digital Multiplex equipment consists of two tiers: a high-speed transport tier and a lower
speed, network interface tier.  The transport tier typically interfaces the backbone media at an
interface rate of 45 Mbps or greater and distributes the data at data rates of 1.5 Mbps.  The lower
speed, network interface tier, further breaks down the 1.5 Mbps data into voice-grade circuits,
operating at a nominal 64 kbps.  Although specified as two levels of multiplex originating on
separate equipment platforms, equipment currently exists that integrates these tiers in a single
modular shelf.  This approach is equivalent to the two-tier approach.

Ancillary Equipment will provide interfaces from the high-speed transport multiplex’s ports to
analog NTSC video and 10 Base T Network ports.
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Power Requirements

� Voltage 120 VAC, ± 10%

Power supplies shall be modular, redundant and swappable while the equipment remains in
operation.

Environmental

The equipment shall operate within specified over the following environmental conditions:

� Temperature 0-110 ºF
� Humidity 20-95% non-condensing

Transport Multiplex (M13)

The Contractor shall provide a transport multiplex that provides multiple broadband ports (1.5
Mbps or higher) and multiplexes the aggregate data from these ports into a bit rate of 45 Mbps or
greater.  The high-speed interface shall include both electrical and optical options.

Optical Interface

� Operating Wavelength 1300-1340 nm
� Link Budget (end of life) 14 dB or greater (for 10-6 BER)
� Data Rate OC-3 or greater

Electrical Interface (aggregate)

Shall interface with the MICROWAVE DS3

� Impedance 75 ohms (nominal)
� Format B3ZS
� Data Rate 45 Mbps or greater

Wideband Port – DS1

� Impedance 100 ohms (nominal)
� Format B6ZS
� Data Rate 1.544 Mbps

Wideband Port – Video
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The Contractor shall supply internal or external coders and decoders to digitize and compress
NTSC video to a digital format, transmit it, and convert it back to NTSC video.

� Impedance 75 ohms
� Signal Format NTSC
� Signal Level (input) 0.5-2.0 V p-p
� Signal Level (output) 0.5-1.0 V p-p
� SNR (at system BER=10-6) 45 dB or greater
� Compression Technique Motion JPEG or MPEG-2
� Video Bit Rate 6 Mbps (nominal/adjustable)

Network Interface Multiplex

The Contractor shall furnish the equivalent of a channel multiplex, converting an aggregate 1.544
Mbps data stream into DS0 equivalent RS-232 data and analog voice (private line, automatic ring-
down (PLAR), four-wire E&M (4W E&M), and four-wire transmit only (4W XMT) ports.  The
multiplex shall provide ringing for desk sets.  The Network Interface Multiplex shall include
RS-232 ports as an option.

High-Speed Port

� Data Rate DS1, compatible with Transport Multiplex

Low-Speed Port – PLAR

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Card shall automatically signal the distant end when an off-hook condition is sensed.  One or
more compatible desk sets shall be provided for each card, as indicated in the plans.

Low-Speed Port – 4W E&M

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – 4W

� Impedance 600 ohms
� Maximum Level +3 dBm (Contractor supplied attenuator)

Low Speed Port – RS-232

The RS-232 Port module shall provide two or more ports that provide a digital interface that
complies with the data and signaling with EIA/TIA-RS232D.
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RS-232 Port Expander

A RS-232 Port Expander, with a minimum of six (6) input/output ports, shall be provided. The RS-
232 Port Expander shall have a redundant power supply. The RS-232 Port Expander will provide
connectivity between a computer workstation/computer server to a video switch and/or multiple
RS-232 field devices.  The RS-232 Port Expander shall be mountable in a 19” rack with all
required cable management pre-installed.

Computer Workstation

The Computer Workstations shall consist of the following major components.  In addition to the
major components, the Contractor shall be required to supply all incidental components, including
all interconnecting cables, adapters, utility software, and other minor components, which are
required to provide a fully operational system.   For all components, at least one copy of the
standard manufacturer's manuals shall be supplied for each assembly provided.

All workstations shall be a standard product of an established brand name company with a good
track record of providing long-term maintenance and service.   The company shall have been
producing leading edge PC based components for a minimum of five years prior to the bid.  The
company shall be able to provide nation wide service and support on a 7 day a week, 24-hour
basis and shall maintain an 800-customer support service.  All major components such as the
mother board, power supply, processor, memory, hard disk, CD-ROM, integrated network
interface card, audio and video components, shall be designed, assembled and under warranty by
the manufacturer.   The workstation, as configured, shall be a standard model number of the
manufacturer.  Computers that are assembled from brand name components by system
integrators or re-sellers will be considered “Clones” and are not acceptable.

Each workstation shall be equipped with the following:

� Operating System: Windows 2000
� Hard disk: 60 GB ATA-66/100 IDE (7200 rpm) or better.
� Motherboard: 400 MHz bus clock speed with minimum of 4 dedicated

PCI slots and 4 shared ISA/PCI.  All slots shall support
bus-mastering.  A single Pentium IV 2.0 GHZ CPU with
512 KB cache shall be provided.

� Memory: Minimum of 512 MB of memory.  At least one memory
bank shall remain open for future expansion.

� CD-ROM: 40X IDE CD-ROM or better.

� Video Card: AGP 32MB SDRAM RAM Video card.  The video card
shall include an NTSC compatible video output, which
displays the current content of the video screen.
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� Video Capture Card: Third Party, PCI video board with 32MB VRAM or
WRAM. Video inputs must include Composite video
(RCA connector) and an S-video input. The card shall be
able to display live Video-in-a-window at minimum of 640
x 480 (NTSC). The video driver shall be supported and
supplied in the Windows 2000 Operating system.  The
card shall support resolution of 1280 x 1024 DPI and
minimum refresh rate of 72 Hz and shall be delivered
with a full set of utility software and drivers.

� Pointing Device: A 3-button, optical wheel mouse shall be supplied.

� Monitor: A 19" flat screen, anti-glare monitor shall be supplied.
The monitor shall support resolution of 1600 x 1280 DPI
at vertical refresh rate of minimum 100 Hz and horizontal
refresh rate of 85 KHz.  The monitor shall be energy star
compliant.  On-screen advanced control shall be
supported.

� Network Interface: The workstation shall be supplied with an Integrated
Network Interface Card (NIC) supporting 10/100 MB/s
and using 32-bit PCI bus-mastering technology.  The
card shall have a UTP (RJ-45) connector.  The card shall
be compliant with PCI local bus specification 2.0 and
IEEE 802.3 for Ethernet.  The card shall also support
Netflex-3 technology.

� Color Ink-Jet Printer: A color Ink-Jet printer capable of 600 dpi (minimum)
color output on plain white stock paper.  Printer shall
connect to workstation via the parallel port.  A Windows
2000 driver shall support this printer.

Off-the-Shelf Software

The latest version of the following off-the-shelf software shall be provided:

� Microsoft NT Server 4.0 Resource Kit
� Microsoft SQL Server Version 7  (Five User License)
� Microsoft Office 2000  (Five User License)
� Microsoft Visual Studio 6 including Visual Basic, Visual C++, and Visual J++(Five User

License)

The software shall be supplied in original factory packages with all standard documentation,
manuals, and warranty cards.
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Construction Requirements

General

The Contractor shall install a Communications Cabinet and Equipment, and Pad outside the East
Peoria Public Safety Building as shown in the Plans, and the cost of this item is included in the
pay item COMMUNICATIONS CABINET AND EQUIPMENT.

The Contractor shall install a Ground Mounted Cabinet in accordance with the plans.

The Contractor shall install coaxial and twisted-pair cables between the equipment rooms as
indicated in the plans.

The Contractor shall install and provision the multiplex equipment as indicated in Table and on the
plans.
The Contractor shall prepare a shop drawing, which details all of the equipment to be supplied
under this bid item.  The submittal shall consist of the standard catalogue descriptions and user or
installation manuals for each component.  The information submitted must be sufficient to verify
that the equipment is compliant with all of requirements included in the material specifications.  In
addition, schematics shall be included which detail the interconnection of all of the components to
other system components.

The Contractor shall develop and submit for the Engineer’s approval, a detailed test plan that
verifies that each component is compliant with the specification and that all of the interconnection
cables are operational and properly configured.  This test shall use standard manufacturer
operating and diagnostic software.  At the test, each component will be inspected to verify that it
has been delivered according to the approved shop drawings.  In addition, all software will be
inspected to verify that it is being delivered in factory fresh packaging, including all warranty
cards.

The equipment shall be delivered in its original packaging.  At this point, the tests run as part of
the factory test will be re-executed to verify that the equipment has been installed properly and
has not sustained damage in the move.  In addition, the video capture board of the workstation
shall be connected to the video switch output and LAN HUB.  The contractor shall supply and
install all necessary cabling required to accomplish the video and LAN connection.  This test shall
serve as the Operational Stand-Alone Test of the workstation equipment.

Subsequent to the successful completion of this test, the equipment and all software will be made
available to the consultant for software integration.  At the discretion of the engineer, certain
components may be removed from the project site by the consultant.  If this option is exercised,
the engineer will be responsible for returning, re-installing, and testing the component at the
designated site in an acceptable condition.

Five (5) copies of all operations and maintenance manuals for each central component shall be
delivered for each assembly installed.
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Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more then two weeks from date of receipt and the provider of the warranty shall be
responsible for all return shipping costs.  The depot maintainer designated for each component
shall be authorized by the original manufacturer to supply this service.  A warranty certificate shall
be supplied for each component from the designated depot repair site indicating the start and end
dates of the warranty.  The certificate shall be supplied at the conclusion of the system
acceptance test and shall be for a minimum of two years after that point.   The certificate shall
name the Department as the recipient of the service.  The Department shall have the right to
transfer this service to other private parties who may be contracted to perform overall
maintenance of the facility.

Method of Measurement

The East Peoria Public Safety Building node installation will be measured on a lump-sum basis for
all center elements and equipment, subsystems and components specified herein.

Basis of Payment

This item shall be paid at the contract lump-sum price for EAST PEORIA PUBLIC SAFETY
BUILDING NODE which price shall include all equipment, material, testing, documentation and
labor detailed in the contract documents.

FIBER OPTIC CABLE, 12 FIBER MULTIMODE AND 60 FIBER SINGLE MODE

Effective October 11, 2002

Revise Section 871.00 of the Standard Specifications to read:

This work shall consist of furnishing and installing Fiber Optic cable in conduit with all accessories
and connectors according to Section 871 of the Standard Specifications.  The cable shall be of
the type, size, and the number of fiber specified.

The fiber optic cable shall provide the amount of fibers called for in the Fiber Optic Cable pay item
in the Contract.  Fibers from each cable shall be terminated with approved mechanical connectors
at the termination points shown on the Plans.  Fibers not being used shall be labeled “spare”, and
fibers not attached to a distribution enclosure shall be capped and sealed.  A minimum of 13 ft
(4.0 m) of slack cable shall be provided for the cabinet locations, and the cabinet slack cable shall
be stored as directed by the Engineer.
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Basis of Payment

The work shall be paid for at the contract unit price for FIBER OPTIC CABLE, 12 FIBER
MULTIMODE AND 60 FIBER SINGLE MODE, per foot (meter) for the cable in place, including
distribution enclosure and all connectors

FIBER OPTIC CABLE, SINGLE MODE

Effective June 21, 2002

Description

Under these items, the Contractor shall furnish and install loose-tube, single-mode, fiber optic
cable of the number of fibers specified as shown in the plans and as directed by the Engineer.

Other ancillary components, required to complete the fiber optic cable plant, including but not
limited to, moisture and water sealants, cable caps, fan-out kits, etc., shall be supplied under
these items for fiber optic cable and will not be paid for separately.

Materials

The single-mode, fiber optic cable shall incorporate a loose, buffer-tube design. The cable shall
conform to the requirements of RUS 7 CFR1755.900 (PE-90) for a single sheathed, non-armored
cable, and shall be new, unused and of current design and manufacture. The number of fibers in
each cable shall be as specified on the plans.

Minimum Bending Radius.

The cable shall be capable of withstanding a minimum-bending radius of 20 times its outer
diameter during installation and 10 times its outer diameter during operation without changing the
characteristics of the optical fibers.

Environmental Requirements

The cable shall meet all of specified requirements under the following conditions:
Shipping/storage temperature: -58° F to +158° F (-50° C to +70° C)
Installation temperature: -22° F to +158° F (-30° C to +70° C)
Operating temperature: -40° F to +158° F (-40° C to +70° C)
Relative humidity from 0% to 95%, non-condensing
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Construction Requirements

Experience Requirements.

Personnel involved in the installation, splicing and testing of the fiber optic cables shall meet the
following requirements:

� A minimum of three (3) years experience in the installation of fiber optic cables, including
fusion splicing, terminating and testing single mode fibers.

� Install two systems where fiber optic cables are outdoors in conduit and where the
systems have been in continuous satisfactory operation for at least two years. The
Contractor shall submit as proof, photographs or other supporting documents, and the
names, addresses and telephone numbers of the operating personnel who can be
contacted regarding the installed fiber optic systems.

� One fiber optic cable system (which may be one of the two in the preceding paragraph),
which the Contractor can arrange for demonstration to the Department representatives
and the Engineer.

Installers shall be familiar with the cable manufacturer’s recommended procedures for installing
the cable.  This shall include knowledge of splicing procedures for the fusion splicer being used
on this project and knowledge of all hardware such as breakout (furcation) kits and splice
closures.  The Contractor shall submit documented procedures to the Engineer for approval and
to be used by Construction inspectors.

Personnel involved in testing shall have been trained by the manufacturer of the fiber optic cable
test equipment to be used, in fiber optic cable testing procedures.  Proof of this training shall be
submitted to the Engineer for approval.  In addition, the Contractor shall submit documentation of
the testing procedures for approval by the Engineer.

Installation in Conduit.

The Contractor shall provide a cable-pulling plan, identifying where the cable will enter the
underground system and the direction of pull.  This plan will address locations where the cable is
pulled out of a handhole, coiled in a figure eight, and pulled back into the hand hole.  The plan
shall address the physical protection of the cable during installation and during periods of
downtime.  The cable-pulling plan shall be provided to the Engineer for approval a minimum of 10
working days prior to the start of installation.  The Engineer’s approval shall be for the operation
on the freeway and does not include an endorsement of the proposed procedures.  The
Contractor is responsible for the technical adequacy of the proposed procedures.

During cable pulling operations, the Contractor shall ensure that the minimum bending of the
cable is maintained during the unreeling and pulling operations.  Entry guide chutes shall be used
to guide the cable into the handhole conduit ports.  Lubricating compound shall be used to
minimize friction.  Corner rollers (wheels), if used, shall not have radii less than the minimum
installation-bending radius of the cable.  A series array of smaller wheels can be used for
accomplishing the bend if the cable manufacturers specifically approve the array.
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The pulling tension shall be continuously measured and shall not be allowed to exceed the
maximum tension specified by the manufacturer of the cable.  Fuse links and breaks can be used
to ensure that the cable tensile strength is not exceeded. The pulling system shall have an audible
alarm that sounds whenever a pre-selected tension level is reached.  Tension levels shall be
recorded continuously and shall be given to the Engineer upon request.

The number of handholes and their locations shall be as shown on the Plans.

The cable shall be pulled into the conduit as a single component, absorbing the pulling force in all
tension elements.  The central strength member and Aramid yarn shall be attached directly to the
pulling eye during cable pulling. "Basket grip" or "Chinese-finger type" attachments, which only
attach to the cable’s outer jacket, shall not be permitted.  A breakaway swivel, rated at 95% of the
cable manufacturer’s approved maximum tensile loading, shall be used on all pulls. When
simultaneously pulling fiber optic cable with other cables, separate grooved rollers shall be used
for each cable.

Construction Documentation Requirements

Installation Practices for Outdoor Fiber Optic Cable Systems

The Contractor shall examine the proposed cable plant design.  At least one month prior to
starting installation of the fiber optic cable plant, the Contractor shall prepare and submit to the
Engineer for review and approval, ten (10) copies of the Contractor’s “Installation Practices for
Outdoor Fiber Optic Cable Systems” manual.  This manual shall address the Contractor’s
proposed practices covering all aspects of the fiber optic cable plant.  This submittal shall include
all proposed procedures, list of installation equipment, and splicing and test equipment.  Test and
quality control procedures shall be detailed as well as procedures for corrective action.

Operation and Maintenance Documentation

After the fiber optic cable plant has been installed, ten (10) complete sets of Operation and
Maintenance Documentation shall be provided.  The documentation shall, as a minimum, include
the following:

• Complete and accurate as-built diagrams showing the entire fiber optic cable plant including
locations of all splices.

• Final copies of all approved test procedures

• Complete performance data of the cable plant showing the losses at each splice location and
each terminal connector.

• Complete parts list including names of vendors.

Testing Requirements

The Contractor shall submit detailed test procedures for approval by the Engineer.  All fibers shall
be tested bi-directionally at both 1310 nm and 1550 nm with both an Optical Time Domain
Reflectometer (OTDR) and a power meter and optical source.  For testing, intermediate breakout
fibers may be concatenated and tested end-to-end.  Any discrepancies between the measured
results and these specifications will be resolved to the satisfaction of the Engineer.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

161

The Contractor shall provide the date, time and location of any tests required by this specification
to the Engineer at least 5 days before performing the test.  Upon completion of the cable
installation, splicing, and termination, the Contractor shall test all fibers for continuity, events
above 0.1 dB, and total attenuation of the cable. The test procedure shall be as follows:

A Certified Technician utilizing an Optical Time Domain Reflectometer (OTDR) and Optical
Source/Power Meter shall conduct the installation test.  The Technician is directed to conduct the
test using the standard operating procedures defined by the manufacturer of the test equipment.
All fibers installed shall be tested in both directions.

The method of connectivity between the OTDR and the cable shall be a factory patch cord of a
length equal to the "dead zone" of the OTDR.  Optionally, the Technician can use a factory "fiber
box" of 328 ft (100 m) minimum with no splices within the box.  The tests shall be conducted at
1310 and 1550 nm for all fibers.

At the completion of the test, the Contractor shall provide two copies of documentation of the test
results to the Project Engineer. The test documentation shall be bound and shall include the
following:

Cable & Fiber Identification:

Cable ID
Cable Location - beginning and end point
Fiber ID, including tube and fiber color
Operator Name
Date & Time
Setup Parameters
Wavelength
Pulse width (OTDR)
Refractory index (OTDR)
Range (OTDR)
Scale (OTDR)
Setup Option chosen to pass OTDR “dead zone”

Test Results:

A. OTDR Test
Total Fiber Trace
Splice Loss/Gain
Events > 0.10 dB
Measured Length (Cable Marking)
Total Length (OTDR)

Test results and traces shall also be provided on a diskette.

B. Optical Source/Power Meter

Total Attenuation
Attenuation (dB/km)
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These results shall be provided in tabular form.  The following shall be the criteria for the
acceptance of the cable:

The test results shall show that the dB/km loss does not exceed +3% of the factory test or 1% of
the cable's published production loss.  However, no event shall exceed 0.10 dB.  If any event is
detected above 0.10 dB, the Contractor shall replace or repair the fiber including that event point.

The total dB loss of the cable, less events, shall not exceed the manufacturer's production
specifications as follows: 0.5 dB/km at both 1310 and 1550 nm.

If the total loss exceeds these specifications, the Contractor shall replace or repair that cable run
at the Contractor's expense, both labor and materials. Elevated attenuation due to exceeding the
pulling tension during installation shall require the replacement of the cable run at the Contractor's
expense, including labor and materials.

Label the destination of each trunk cable onto the cable in each handhole, vault or cable
termination panel.

Splicing Requirements

Splices shall be made at locations shown on the Plans. Any other splices shall be permitted only
with the approval of the Engineer.

All optical fibers shall be spliced as indicated on the Plans.  If no information is provided, mainline
splices will concatenate the fibers from the two cable segments, that is, the colors of the buffer
tubes and fibers shall be the same across the splice.  For splices that breakout the individual
fibers, the fibers shall be spliced in accordance with the Plans.

Slack Storage of Fiber Optic Cables.

A part of these items, slack fiber shall be supplied as necessary to allow splicing the fiber optic
cables in a controlled environment, such as a splicing van or tent.  After splicing has been
completed, the slack fiber shall be stored underground in handholes or in the raised base
adapters of ground mounted traffic controller cabinets.

Where identified on the plans, or as directed by the Engineer, additional lengths of fiber shall be
stored, as maintenance coils.  The aggregate lengths of the maintenance coils and the slack fiber
will be used to repair and maintain the fiber optic cable.

Fiber optic cable shall be tagged inside handholes with yellow tape containing the text:
"CAUTION - FIBER OPTIC CABLE."

Method of Measurement

The fiber optic cable of the number of fibers specified will be measured for payment as the
number of linear feet (meters) of cable, including lengths stored as splicing slack and
maintenance coils, actually furnished installed and tested.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

163

Basis of Payment

FIBER OPTIC CABLE of the number of fibers specified shall be paid for at the contract unit price
per foot (meter), which cost shall include the cost of furnishing all labor, material, documentation,
tools and equipment to install and test the fiber optic cable.

Fiber optic patch panels, splice closures, connectors, splice vaults and handholes will be supplied
and paid for under other contract items.

FIBER OPTIC LINK (CLOSED CIRCUIT TELEVISION)

Effective October 14, 2002

Description

A fiber optic link (CCTV) shall consist of a Fiber Optic Video Transmitter (FOVT) and a Fiber Optic
Video Receiver (FOVR) installed at locations as shown on the Plans.  These devices, when
connected with optical fibers, constitute a fiber optic link (CCTV).

Work under this item consists of furnishing, installing, and testing a Fiber Optic Video Transmitter
(FOVT) and a matching Fiber Optic Video Receiver (FOVR) as shown on the Plans.

Materials

The Fiber Optic Video Transmitter converts analog NTSC video from a CCTV camera to an
optical signal to be transmitted on a single-mode optical fiber.  It also transmits and receives RS-
232 data on the same fiber, converting between the optical and electrical signals.

A Fiber Optic Video Receiver shall receive optically modulated video and data from the Fiber
Optic Video Transmitter and converts it to NTSC and RS-232 electrical signals for video
monitoring and control.  It shall also convert RS-232 data from electrical to optical signals and
transmit them to the Video Fiber Optic Transmitter.

A single fiber will be used for both video and data transmission.

Environmental:

Fiber Optic Link (CCTV) shall comply with the following environmental specifications:

Temperature: 32� to 104� F (0 to 40 � C)
Humidity: 0 to 95 %, non-condensing
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The Contractor shall supply Fiber Optic Video Transmitters and Fiber Optic Video Receivers, that
when configured as a Fiber Optic Link (CCTV), shall meet or exceed the following minimum
specifications:

Video Bandwidth: 8 MHz
Video Impedance 75 ohms
Video I/O voltage 1 v p-p (nominal)
Video S/N ratio: >50 dB typical
Optical Wavelength 1300 nm (nominal)

The link shall maintain the specified video parameters with an optical link loss of 0-10 dB

Interface Connectors:
Optical: ST
Video: BNC
Data 9 pin EIA RS-232, 25-pin EIA RS-232 connector, or terminal block

Data Rates: 1200-9600 bps, asynchronous
Power: 120 VAC ±10%

<15 Watts

The Contractor shall furnish and install optical, data, and coaxial cables to interconnect the
equipment as needed.

The Contractor shall supply over-voltage protection on all coaxial and control cables exiting the
cabinet and connected to the fiber optic modem.

Construction Requirements

The Contractor shall install the Fiber Optic Link (CCTV) as shown on the Plans.

The Contractor shall install over-voltage protection where the coaxial cable from the camera
enters the equipment cabinet and prior to connecting to the Fiber Optic Video Transmitter.  The
Transmitter and protector module shall be grounded to the cabinet in accordance with the
National Electrical Code.

The Contractor shall connect the Fiber Optic Video Transmitter and Fiber Optic Video Receiver to
the assigned fiber in the fiber optic backbone cable.  Power shall be applied to both units.  An
end-to-end test shall demonstrate the correct operation of the Fiber Optic Link (CCTV).  This test
can use test equipment to simulate the video and RS-232 signals, or it can use the actual CCTV
dome camera.

Method of Measurement

Fiber optic link (CCTV) will be measured per unit, completely installed and operational.

Basis of Payment

FIBER OPTIC LINK (CLOSED CIRCUIT TELEVISION), measured as provided above, will be paid
for at the contract unit price each, which price shall be payment in full for furnishing, installing, and
testing the units; and for all labor, tools, equipment, and incidentals necessary to complete the
work.
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FIBER OPTIC CABLE SPLICE

Effective October 14, 2002

Description

The Contractor will splice optical fibers from different cable sheaths and protect them with a splice
closure at the locations shown on the Plans.  Fiber splicing consists of in-line fusion splices for all
fibers described in the cable plan at the particular location.

Two splices are identified.  A mainline splice includes all fibers in the cable sheath.  In a lateral
splice, the buffer tubes in the mainline cable are dressed out and those fibers identified on the
plans are accessed in and spliced to lateral cables.

Materials

Splice Closures

Splice Closures shall be designed for use under the most severe conditions such as moisture,
vibration, impact, cable stress and flex temperature extremes as demonstrated by successfully
passing the factory test procedures and minimum specifications listed below:

Physical Requirements:

The closures shall provide ingress for up to four cables in a butt configuration.

The closure shall prevent the intrusion of water without the use of encapsulates.

The closure shall be capable of accommodating splice organizer trays that accept mechanical, or
fusion splices.  The splice closure shall have provisions for storing fiber splices in an orderly
manner, mountings for splice organizer assemblies, and space for excess or un-spliced fiber.
Splice organizers shall be re-enterable.  The splice case shall be UL rated.

Closure re-entry and subsequent reassembly shall not require specialized tools or equipment.
Further, these operations shall not require the use of additional parts.

The splice closure shall have provisions for controlling the bend radius of individual fibers to a
minimum of 1.5 in (38 mm).

Factory Testing:

Compression Test:  The closure shall not deform more than 10% in its largest cross-sectional
dimension when subjected to a uniformly distributed load of 1335 N at a temperature of 0� F and
100�F (-18ºC and 38ºC).  The test shall be performed after stabilizing at the required temperature
for a minimum of two hours.  It shall consist of placing an assembled closure between two flat
parallel surfaces, with the longest closure dimension parallel to the surfaces.  The weight shall be
placed on the upper surface for a minimum of 15 minutes.  The measurement shall then be taken
with weight in place.
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Impact Test:  The assembled closure shall be capable of withstanding an impact of 28 N-M at
temperatures of 0� F and 100� F (-18º C and 38º C).  The test shall be performed after stabilizing
the closure at the required temperature for a minimum of 2 hours.  The test fixture shall consist of
20 lb (9 kg) cylindrical steel impacting head with a 2 in (5 cm) spherical radius at the point where it
contacts the closure.  It shall be dropped from a height of 12 in (30 cm).  The closure shall not
exhibit any cracks or fractures to the housing that would preclude it from passing the water
immersion test.  There shall be no permanent deformation to the original diameter or
characteristic vertical dimension by more than 5%.

Cable Gripping and Sealing Testing:  The cable gripping and sealing hardware shall not cause an
increase in fiber attenuation in excess of 0.05 dB/fiber @ 1550 nm when attached to the cables
and the closure assembly.  The test shall consist of measurements from six fibers, one from each
buffer tube or channel, or randomly selected in the case of a single fiber bundle.  The
measurements shall be taken from the test fibers before and after assembly to determine the
effects of the cable gripping and sealing hardware on the optical transmission of the fibers.

Vibration Test:  The splice organizers shall securely hold the fiber splices and store the excess
fiber.  The fiber splice organizers and splice retaining hardware shall be tested per EIA Standard
FOTP-II, Test Condition I.  The individual fibers shall not show an increase in attenuation in
excess of 0.1 dB/fiber.

Water Immersion Test:  The closure shall be capable of preventing a 10 ft (3 m) water head from
intruding into the splice compartment for a period of 7 days.  Testing of the splice closure is to be
accomplished by the placing of the closure into a pressure vessel and filling the vessel with tap
water to cover the closure.  Apply continuous pressure to the vessel to maintain a hydrostatic
head equivalent to 10 ft (3 m) on the closure and cable.  This process shall be continued for 30
days.  Remove the closure and open to check for the presence of water.  Any intrusion of water in
the compartment containing the splices constitutes a failure.

Certification:  It is the responsibility of the Contractor to insure that either the manufacturer, or an
independent testing laboratory has performed all of the above tests, and the appropriate
documentation has been submitted to the Department.  Manufacturer certification is required for
the model(s) of closure supplied. It is not necessary to subject each supplied closure to the actual
tests described herein.

Construction Requirements

The closure shall be installed according to the manufacturer's recommended guidelines.  For
mainline splices, the cables shall be fusion spliced.  45 days prior to start of the fiber optic cabling
installation, the Contractor shall submit the proposed locations of the mainline splice points for
review by the Department.

The Contractor shall prepare the cables and fibers in accordance with the closure and cable
manufacturers’ installation practices.  A copy of these practices shall be provided to the Engineer
21 days prior to splicing operations.

Using a fusion splicer, the Contractor shall optimize the alignment of the fibers and fuse them
together.  The Contractor shall recoat the fused fibers and install mechanical protection over
them.
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Upon completing all splicing operations for a cable span, the Contractor shall measure the mean
bi-directional loss at each splice using an Optical Time Domain Reflectometer.  This loss shall not
exceed 0.1 dB.

The Contractor shall measure the end-to-end attenuation of each fiber, from connector to
connector, using an optical power meter and source.  This loss shall be measured at from both
directions and shall not exceed 0.5 dB per installed kilometer of single mode cable.
Measurements shall be made at both 1300 and 1550 nm for single mode cable.  For multimode
cable, power meter measurements shall be made at 850 and 1300 nm.  The end-to-end
attenuation shall not exceed 3.8 dB/installed kilometers at 850nm or 1.8 dB per installed kilometer
at 1300nm for multimode fibers.

As directed by the Engineer, the Contractor at no additional cost to the Department shall replace
any cable splice not satisfying the required objectives.

The Contractor shall secure the Splice Closure to the side of the splice facility using cable support
brackets.  All cables shall be properly dressed and secured to rails or racks within the manhole.
No cables or enclosures will be permitted to lie on the floor of the splice facility.  Cables that are
spliced inside a building will be secured to the equipment racks or walls as appropriate and
indicated on the Plans.

Method of Measurement

Fiber optic splice of the type specified will be measured as a unit, completely installed and tested
with all necessary splices completed within the closure, and the closure secured to the wall of the
splice facility.

Basis of Payment

FIBER OPTIC SPLICE of the type specified, measured as provided above, will be paid for at the
contract unit price each, which price shall be payment in full for furnishing and installing the
splices and enclosures, including all labor, tools, equipment, and incidentals necessary to
complete the work.

ILLINOIS DEPARTMENT OF TRANSPORTATION ROOF ITS ELEMENTS

Effective October 3, 2002

Description

Under the IDOT roof ITS elements, the Contractor will fabricate, furnish, and install two non-
penetrating ballasted tripods and a camera assembly support on the roof of the existing IDOT
building located at 401 Madison Avenue in Peoria, as shown on the Plans.  Wireless
communications antennas will be mounted on the tripods, and a CCTV dome camera will be
mounted on the camera assembly support.
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Materials

General

Furnish all required hardware including tools, equipment, cables, materials, supplies, and
manufactured articles required to successfully install and integrate the IDOT roof ITS elements as
shown on the Plans and as specified herein.

The non-penetrating ballasted tripods shall be secured to the IDOT roof using concrete-block
ballast that are installed and placed on the tripods three long trays.  The bottom of the tripod shall
be smooth to prevent damage to the roof of the building.  In addition, a rubber mat kit shall be
provided under each of the three ballast trays of the non-penetrating tripods in order to protect the
roof’s surface.  The costs of the concrete-block ballast and rubber mat kit shall be included in the
IDOT roof ITS elements pay item.

The pipe mast of the non-penetrating ballasted tripod shall be supported and braced with double
angles for extra stability.  The tripod shall enable the attachment of a single panel antenna on
three sectors or a wireless type frame that mounts to the tripod mast and supports up to four
antennas per sector.  All parts for the non-penetrating ballasted tripods shall be of high quality
workmanship, and no part or attachment shall be substituted or applied contrary to the
manufacturer’s recommendations and standard practices.

The design shall be such as to prevent reversed assembly or improper installation of connectors,
fasteners, etc.  Each item of equipment shall be designed to protect personnel from exposure to
high voltage during equipment operation, adjustments, and maintenance.

Environmental

The ballasted tripods and camera support assembly shall not be adversely affected under the
following conditions.

Temperature Range:  -40o F to 140o F (-40� C to 60� C)
Wind:  100 mph (161 km/hr) and ½ (13 mm) of radial ice plus 30% gust factor

Requirements

Mechanical:
Ballasted Tripods:  Support two 23 GHz antenna/ODUs apiece with minimal measurable
deflection.

Camera support assembly and mount:  Support 25 lb. CCTV Dome Camera with minimal
deflection visible on a CCTV monitor when camera is operating.
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Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  The warranty
shall warrant and guarantee repair of the component parts of the IDOT ITS roof elements
furnished by the Contractor that prove to be defective in workmanship and materials during the
first two years of operation as defined and noted above at no additional cost to the Department.

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.

Construction Requirements

The Contractor shall coordinate any installation efforts with the Engineer, obtaining approvals
from the building owners and any necessary City permits to install the non-penetrating ballasted
tripods and camera assembly support.

The Contractor shall deliver, assemble and erect the ballasted tripod sleds on the rooftop in the
locations as shown on the Plans, without any fasteners passing to or penetrating the roof.  The
ballasted tripod members shall be short enough for easy transportation to the roof of the IDOT
building by elevator.

The Contractor shall deliver, assemble, and install the camera assembly support and associated
beams and attachments as shown on the Plans.

Method of Measurement

The IDOT roof ITS elements shall be measured as a single installation, fully tested, and as
approved by the Engineer.
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Basis of Payment

The ILLINOIS DEPARTMENT OF TRANSPORTATION ROOF ITS ELEMENTS shall be paid for
as a lump sum.  This sum shall include payment for the two non-penetrating ballasted tripod
sleds, the camera assembly support, concrete-block ballasts, and all associated mounting
hardware as well as all labor and materials required to complete the pay item.

INSTALL STATE-FURNISHED COMMUNICATIONS TOWER

Effective May 21, 2002

Description

Included in this work is the installation of an 80 ft, self-supporting communications tower, including
foundations and all appurtenances.  The Contractor will assemble available tower sections
currently stored at the IDOT District 4 Maintenance Yard in East Peoria.  The tower will be
installed in the City of East Peoria and its actual location and orientation will be as shown in the
Plans or as directed by the Engineer.

Materials

Tower

The tower will be a three-leg self-supporting latticed steel structure, meeting current code and
standards.  The tower consists of four –20 ft straight sections for the total height of 80 ft.  The
tower shall include a top-level medium-intensity, dual-mode light-system.

The tower will be located as shown in the Plans or as directed by the Engineer.  The exact
placement shall be based on the results of the utilities location search.

The antenna location and orientation is presented in the design drawings.

The Contractor shall perform thorough inspection of the existing tower sections and report any
deficiencies found to the Engineer.

Codes and Standards

The following standards, codes, and specification documents, in effect at the time of solicitation
for bids, form a part of this specification.  In the event of conflict between and other specifications
in this document and these industry standards, codes and specifications, the most stringent
requirement shall govern.  In the event a code or standard referenced herein has been
superceded, the most current code or standard shall apply.
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Standard Organizations and Applicable Standards
American Institute of Steel Construction (AISC) Manual of Steel Construction
Electronic Industries Association (EIA) Structural Standards for Antenna Towers and

Antenna Supporting Structures — RS-222
American Welding Society (AWS) Structural Welding Code — D1.1
Federal Aviation Administration Obstruction Marking and Lighting — Advisory Circular

#AC 70/7460-1K
National Electric Code (NEC) Tower Lighting Kits
American Institute of Steel Construction (AISC)
Specification for Structural joints using ASTM A325 or A490 Bolts
Federal Communications Commission Rules and Regulations — Part 17
American Concrete Institute Building Code Requirements for Reinforced Concrete — ACI

318
Concrete Reinforcing Steel Institute (CRSI) Manual of Standard Practice
American Society for Testing and Materials (ASTM)
Structural Steel — A-53
Welded and Seamless Steel Pipe, A-123
Zinc (hot-dipped galvanized) coatings on products fabricated from rolled, pressed, and

forged steel shapes, plates, bars and strips, A-153
Zinc Coatings (hot-dip galvanized) on Iron and Steel Hardware, B-695
Coatings of Zinc Mechanically Deposited on Iron and Steel (minimum thickness 0.0026"),

A-385
Zinc Coatings (hot-dip galvanized) on Assembled Steel Products, A-307
Low-Carbon Steel Externally and Internally Threaded Standard Fasteners, A-325
High Strength Steel Bolts, A-615 and A-706
Reinforcing Bars, ASTM C-9

Finishes

The existing steel members of the tower are galvanized.  All fasteners shall be galvanized per
ASTM A-385 .  Under no circumstances shall any coating on any metal member or fastener be
cathodic relative to the base material.  Use "Devcon", or equivalent, zinc rich paint, or approved
equal, to touch up damaged galvanizing.  Touch up may be done by either a spray or brush
application.

Climbing Ladders

A new tower climbing ladder with OSHA approved fall protection is to be installed on the erected
tower.  The tower ladder will be a continuous straight ladder assembled of welded sections.  The
ladder shall be mounted parallel to the leg of the tower.  The maximum allowable spacing of the
horizontal step rungs will be 16 in.  The minimum diameter of the step rungs will be 3/4 in.  Rungs
will support a concentrated load of 300 lbs.  The minimum allowable spacing of the side rails shall
be 14 in.  The ladder shall be installed in proximity to the cable / waveguide support to allow
convenient cable attachment and service.  The tower ladder is to be galvanized per ASTM A-153.
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Tower Lights

Top Beacon Light — The Contractor shall supply and install an L864 Flashing Dual-mode
Obstruction Beacon Light.  This light assembly shall meet all Federal Aviation Administration
requires for red beacon lighting.  This beacon shall be installed above the top of the structure and
free of all visual interference to pilots.  The light shall provide a daytime white strobe light and a
nighttime red strobe within a single flash head.  Dual flash tubes and dual trigger transformers
shall be provided to eliminate any single point-of-failure.  Optics shall be configured to minimize
ground scatter and result in a “community friendly” light pattern.  The flash head shall have no
moving parts within the head and shall provide a safety interlock to disengage power for servicing.
All obstruction lights, wiring and control equipment shall be installed in a manner that meets all
Federal Aviation Administration requirements, Federal, State and Local building codes and the
National Electrical Code.  The Contractor shall supply all wiring necessary for interconnection of
the light assemblies, control assembly and the photocell assembly.  All wire shall be copper type
THW MTW grade 600-volt insulation installed in galvanized rigid conduit meeting the
requirements of the National, State and Local Electrical Codes.  All Lighting and Control
Equipment shall be supplied and installed in manner, which will minimize interference to radio
equipment installed on the tower.  This compatibility shall include the VHF, UHF, 2.4, 5.8, and
23GHz and 800 MHz. radio bands.  If factory interference kits are needed for this requirement,
then the Contractor is required to supply and install such kits.  The Contractor shall supply two
sets of complete maintenance manuals for all lighting equipment supplied.

Electrical

Service Outlets — Ground Fault Interrupt (GFI) Electrical outlets, 120vac @ 20 amps, shall be
provided as double duplex outlets at four locations: ground level, and at each of the three work
platform levels.  Outlets shall be weatherproof and provided with a non-spring retained cover —
cover should latch or screw in place.  Covers shall be fitted with a retention device to prevent
dropping or loss.  All wire shall be copper type THW MTW grade 600-volt insulation installed in
galvanized rigid conduit meeting the requirements of the National, State and Local Electrical
Codes.

Low voltage Conduits — Two 1-1/4” galvanized rigid conduits shall be installed from the building
to the top work platform level.  At each work platform the conduits shall pass through a 12” by 12”
die-cast electrical box, mounted in a serviceable position.  The box shall feature a gasket sealed
cover secured by screws, an internal mounting plate for terminal strips, and a minimum of four
unused threaded openings, each fitted with a blank plug.  Low voltage conduits shall not be
installed through the cable / waveguide entry panels.  Separate holes shall be drilled to position
the conduits to access the in building cable trays.
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Lightning Protection / Grounding

The tower shall be supplied with a complete grounding system that meets or exceeds the
minimum requirements of EIA RS-222, Section 12, "Protective Grounding".  Any and all
equipment mounted on or associated with the tower shall be so fastened as to be effectively
grounded.  This includes, but is not limited to, the tower structure, cable / waveguide supports,
cable / waveguide bridge, and the fence and gate.  A galvanized steel lightning rod, with minimum
dimensions of 5/8-in diameter by 4 ft long, shall be attached so as to extend a minimum of 18 in
above the highest point of the tower, including all attachments.  A ground connection plate shall
be installed at the transition point between the cable / waveguide support and the cable /
waveguide bridge and where the cable / waveguide bridge meets the building entry panel(s).
Each ground connection plate shall provide forty-six (46) bolt holes, one for each opening in the
cable / waveguide entry panel.  All grounding wires shall be not less than number-6 bare copper
when installed above ground and number-2 when installed below ground or when connecting a
ground connection plate, and shall be connected by use of the proper exothermic welding
technique.  High pressure, compression fittings may be used when connecting ground wires to a
ground connections plate.  Ground wires shall NOT be run in metal conduit and shall be installed
in a manner that protects the wire from accidental physical damage.  A Ground Ring shall be
installed around the tower using ground rods and interconnect wires, and shall be buried a
minimum of 12 in below ground.  Placement below ground shall not consider asphalt and gravel
surfacing as part of the measurement.  Ground rods shall be 5/8 in diameter, 8 ft long, copper
clad, and shall be driven not less than 8 ft into the ground and not more than 8 ft apart.  All
concrete reinforcing rods and anchor bolts, installed as part of the tower foundation, shall be
bonded to the ground ring.  Fencing shall be grounded by exothermically welding number-2 bare
copper wire to each corner post, which shall be connected to the ground ring.  The number-2 bare
copper wire shall extend to and be attached to the bottom of the fence fabric installed as part of
the fence and gate, using a split-bolt clamp.  An insulated number-2 stranded copper wire shall be
installed to span gate hinges and thereby extend the grounding to the gate sections.  (Note:
these are exceptions to the requirement for exothermic welding.  The insulation is specified to
provide greater physical protection for the ground wire.)  A bonding connection shall be made
between the tower grounding system and the building electrical system safety ground.
Impedance testing of grounding systems shall be conducted as part of the acceptance process
conducted by Equipment Integrator.

If there is rebar in the foundations, the tower and ground system should be bonded to this as well.

Foundations and Tower Installation

See foundation notes presented on the tower foundation sheet.
Concrete, Rebar, Anchor Bolts
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Construction Requirements

The Contractor will conduct a utilities location survey and use that data to coordinate the final
placement of the tower with the Engineer.  The Contractor will obtain the required building permits
and supply all analysis documents and drawings pertaining to that process.  The Contractor will
supply all materials for the construction and assembly of the tower.  The Contractor will construct
the tower foundation and restore the ground surface disturbed in the process using seeding as
necessary.  The Contractor will install a lightning-protection / safety electrical grounding system
that is bonded to the cabinet electrical ground.  The Contractor will erect the tower and install all
required tower accessories.  The Contractor will supply and install a security fence to enclose the
tower, to be paid for under a separate item.  The Contractor shall install geotechnical fabric
covered by a four (4) in layer of gravel (CA-6) within the perimeter of the security fence.

Basis of Payment

Work under this item shall be paid for at the contract lump-sum price for INSTALL STATE-
FURNISHED COMMUNICATIONS TOWER, which shall include all foundations, erection,
electrical work, equipment, material and labor detailed in this specification and as shown on the
Plans.

CABINET, MODEL 334

Effective October 14, 2002

Description

Work under this item shall consist of furnishing and installing a Model 334 cabinet for field
equipment including fiber optic and wireless communications, inductive loop detector stations,
changeable message signs, and CCTV dome camera, as shown on the Plans and as hereinafter
provided.

Materials

General

Cabinet, Model 334 shall be an aluminum durable, weatherproof enclosure, with nominal outside
dimensions of 66 in (1.7 m) high X 24 in (600 mm) wide X 30 in (762 mm) deep.  Cabinet, Model
334 shall consist of the following components: double door each equipped with a lock for front and
rear cabinet entry, housing, mounting cage, power distribution assembly, service panel,
thermostatically controlled fan, and all necessary mounting hardware and wiring, and other
equipment, as shown on the Plans and specified in these special provisions.
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All bolts, nuts, washers, screws, hinges, and hinge pins that are subject to corrosion shall be
stainless steel unless otherwise specified.  All equipment under this item shall be in accordance
with Section 1074.03 of the Standard Specifications except as modified herein.

Cabinet Components.

The housing and the mounting cage assembly shall conform to those of the Model 334 cabinet
provisions of the "Traffic Signal Control Equipment Specifications" (TSCES) issued by the State of
California, Department of Transportation, and to all addenda thereto current at the time of project
advertising.  The housing shall be rainproof with the top of the enclosure crowned to prevent
standing water.  All exterior seems for the enclosure and doors shall be continuously welded and
shall be smooth.  The housing shall have no provisions for a police panel or door.

The cabinet shall have single front and rear doors, each equipped with a lock.  The enclosure
door frames shall be double flanged out on all 4 sides and shall have strikers to hold tension on
and form a firm seal between the door gasketing and the frame.  The front and rear doors shall be
provided with catches to hold the door open at both 90 and 180 +/- 10�.  Gasketing shall be
provided on all door openings and shall be dust-tight.  For horizontal support and bolt attachment,
cage bottom support mounting angles shall be provided on either side, level with the bottom edge
of the door.

The latching handles on the doors shall have provisions for padlocking in the closed position.
When the door is closed and latched, the door shall be locked.  The locks and handles shall be on
the right side of the front door and the left side of the rear door.  The lock and lock support shall
be rigidly mounted to the door.  The locks shall be Corbin #2 and two keys shall be supplied to the
Department with each lock.  The keys shall be removable in the locked position only.

The front and rear doors shall be provided with louvered vents.  A removable and reusable air
filter shall be housed behind the door vents.  The filter filtration area shall cover the vent opening
area, and the filter shell shall be provided that fits over the filter providing mechanical support for
the filter.  The shell shall be louvered to direct the incoming air downward.

The intake (including filter with shell) and exhaust areas shall pass a minimum of 60 cubic feet
(1.7 cubic meters) of air per minute for housing #1 and 26 cubic feet  (0.74 cubic meters) of air per
minute for housing #2.  The thermostatically controlled fan with ball or roller bearings shall be
mounted within the housing and vented.  The fan shall provide a capacity of at least 150 cubic
feet (4.25 cubic meters) of free air delivery per minute of ventilation.  The fan shall be
thermostatically controlled and activated when the temperature inside the cabinet exceeds 75°F
(24�C) and shut off when the temperature is less than 64°F (18�C).  In addition, the fan shall be
manually adjustable for automatic turn on and off.  The fan circuit shall be protected at 125% of
the fan motor ampacity.

The housing shall also be equipped with a heating element installed in the bottom front of the
cabinet and mounted along the side of the rack.  The heating element shall draw 500 watts and
have an output of at least 1700 BTU/hr.  The heater shall have a built-in quick response
thermostat with sealed contacts that has a temperature control range of 40�F to 100�F, and have
a built-in thermal cut-off to automatically shut-off the heater in the event of overheating.
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All subassemblies shall be mounted in removable 19 in (482 mm) EIA self-standing rack
assemblies.  The EIA rack portion of the cage shall consist of 2 pairs of continuous, adjustable
equipment mounting angles that comply with Standard EIA RS-310-B.  The cage shall be
centered within the cabinet and bolted to the cabinet at 4 points.

Each cabinet shall be equipped with 2 shelves.  Shelves shall be the full width of the rack and 12
in (300 mm) deep.  The shelves shall be designed to support a minimum of 50 pounds.

The power distribution assembly shall be as shown on Plans and shall consist of input files that
are common to both 332 and 336 type cabinets and provides 9 AC outputs and up to 28 isolated
inputs.  The power distribution assembly shall consist of the following: one 30 A, 120 V main
circuit breaker; three 15 A, 120 V single pole secondary circuit breakers; eight standard 117 VAC
controller and equipment receptacles; and one duplex, 3 prong, NEMA GFI Type 5-15R grounded
utility type outlet.

Rating of breakers shall be shown on face of breaker or handle.  Breaker function shall also be
labeled below breakers on front panel.  The first equipment receptacle in the circuit shall have
ground-fault circuit interruption as defined in the NEC.  Circuit interruption shall occur on 6 ma of
ground-fault current.  All conductors from the power distribution assembly routed to the cabinet
wiring shall be connected to the terminal block on the common side, except for the AC power
conductor between the service terminal block and main circuit breaker.  All internal conductors
terminating at the blocks shall be connected to the other side of the blocks.

Two side panels shall be provided and mounted on the cabinet sidewalls.  In viewing from the
front door, the left side panel shall be designated as the “Input/Communications” and the right
side panel shall be designated as the “Service Panel”.  The panel shall be drilled and tapped, as
necessary, to mount the terminal blocks and other attachments described herein, as well as to
mount the panel to the cabinet wall.

The terminal blocks shall be barrier type rated at 20 A, 600 V RMS minimum.  The terminal
screws shall be nickel-plated brass binder head type with screw inserts of same material.  The
terminals of the power line service terminal block shall be labeled “AC+, AC-, and AC GND”, and
shall be covered with a clear insulating material to prevent inadvertent contact.  Terminating lugs
large enough to accommodate No. 2 conductors shall be furnished for the service terminal block.
The terminal block shall be rated for 50 A at 600 V peak, minimum.

The power distribution assembly shall also protect the equipment powered by the assembly from
power transients.  Over voltage protection shall be provided for the power distribution assembly
and shall contain, as a minimum, a surge arrestor, which shall reduce the effect of power line
voltage transients and be mounted to the service panel.  The arrestor shall have the following
minimum features:

Recurrent Peak Voltage: 184 V
Energy Rating (Minimum): 50 J
Power Dissipation, Average: 0.85 W
Peak Current for pulses less than 7 microseconds: 1250 A
Stand-by Current for 60 Hz Sinusoidal: 1 mA or less
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Each cabinet shall be equipped with one fluorescent lighting fixture mounted to the inside top front
portion of the cabinet.  The fixture shall have an F-15-T-8 cool white lamp; operated from a normal
power factor, UL listed cold weather ballast.  A door-activated switch shall be installed to turn the
cabinet light on when the front door is opened.  The door switch shall be on a separate circuit by
itself and used only to turn on the cabinet light.

Each cabinet shall be supplied with a heavy-duty plastic envelope to store plans, wiring diagrams,
schematics, etc.  This envelope shall have metal grommets so that it hangs from the door hooks.
The envelope shall have minimum dimensions of 10 in (250 mm) x 15 in (381 mm).

Foundations shall conform to those shown on Detail sheet “Cabinet Model 334 Details” of the
Plans.  The foundation is paid for separately.

Identification.

The camera pole shall be identified and labeled with external markings as specified in Article
1069.02 of the Standard Specifications and as shown on the Plans.

Construction Requirements

The Contractor shall deliver the Cabinet Model 334 mounted on a plyboard-shipping pallet that is
bolted to the cabinet base.  The cabinet shall be enclosed in a slipcover cardboard packaging
shell.  The housing doors shall be blocked to prevent movement during transportation to the site.

The Contractor shall securely fasten the Cabinet Model 334 on the new concrete foundation at the
locations shown on the Plans.  The Contractor shall confirm the orientation of the Cabinet Model
334 installation and its front door side with the Engineer prior to installation.  Stainless steel bolted
connections shall be provided with lock-washers, locking nuts, or other approved means to
prevent the connection nuts from backing off.  Dissimilar materials shall be isolated from one
another by stainless steel fittings.

The Contractor shall make all power connections to the cabinet in accordance with the Plans and
as required.  The neutral bus shall be isolated from the cabinet and equipment ground.  It shall
terminate at the neutral lug ultimately attached to the meter pedestal.  All conductors used in
cabinet wiring shall terminate with properly sized non-insulated (if used, for DC logic only) or clear
insulated spring-spade type terminals except when soldered to a through-panel solder lug on the
rear side of the terminal block or as specified otherwise.  All conductors, except those, which can
be readily traced, shall be labeled.  Labels attached to each end of the conductor shall identify the
destination of the other end of the conductor.  Cabling shall be routed to prevent conductors from
being in contact with metal edges.  Cabling shall be arranged so that any removable assembly
may be removed without disturbing conductors not associated with that assembly.

All equipment in the cabinet, when required, shall be clearly and permanently labeled using
marker strips.  The marker strips shall be made of material that can be easily and legibly written
on using a pencil or ballpoint pen.  Marker strips shall be located immediately below the item that
they are to identify and must be clearly visible with the items installed.
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Tests.

Cabinet Acceptance Test - In addition to the environmental and design approval tests specified in
the FHWA Type 170 Traffic Signal Control System Hardware Specification, the following water
spray test shall be performed for each type of cabinet:

Spray water from a point directly overhead at an angle of 60� from the vertical axis of the
cabinet.  Repeat for each of eight equally spaced positions around the cabinet for a period
of five minutes in each position.  The water shall be sprayed using a domestic type-
sprinkling nozzle at a rate of not less than 10 gal/min (40 liters/min) per minute per square
foot (meter) of surface area.  The cabinet shall then be inspected for leakage.  Evidence of
water leakage shall be cause for rejection.

Operational Standalone Test - The operational standalone test for each Cabinet, Model 334
installed shall consist of the following:

Visual inspection of the cabinet and its contents for workmanship
Verification of the cabinet grounding in accordance with Article 1074.03(a)(4) of the
Standard Specifications
Measurement of the voltage at the input panel

Documentation

Shop drawings and wiring lists showing the proposed layout of each type of cabinet shall be
submitted to the Engineer for approval prior to the start of fabrication.  Wiring lists for the internal
manufacturer cut sheets for all electrical equipment included in each type of cabinet shall be
included in the submission.

Four copies of drawings showing the wiring for each cabinet shall be provided.  One copy shall be
placed in the clear plastic envelope furnished as part of the cabinet.  The other three copies shall
be delivered to the Engineer.

For each cabinet, four copies of a configuration of the equipment reporting to that cabinet shall be
provided.  The sheet shall also list field setable options for the equipment contained in the cabinet.
This shall include device addresses and output voltage settings for power supplies. One of these
copies shall be placed in the clear plastic envelope furnished as part of the cabinet.  The other
three copies shall be delivered to the Engineer.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  The warranty
shall warrant and guarantee repair of the component parts of the Cabinet Model 334 furnished by
the Contractor that prove to be defective in workmanship and materials during the first two years
of operation as defined and noted above at no additional cost to the Department.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

179

The Engineer will notify the Contractor that a warranted item needs repair.  The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period.  All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs.  No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department.  The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.

Method of Measurement

Cabinet, model 334 will be measured as a unit, completely installed and operational.

Basis of Payment

CABINET, MODEL 334, measured as provided above, will be paid for at the contract unit price
each, which price shall be payment in full for furnishing and installing the cabinet and all
connections; testing, and for all labor, tools, equipment, transportation, and incidentals necessary
to complete this item of work.

MICROWAVE LINK – 2X DS-1

Effective June 21, 2002

Description

The microwave link – 2X DS1 consists of furnishing, installing, and testing a complete and
operating microwave link providing two independent, full duplex, DS1 channels. This system
includes two microwave radio transceivers, an 802.11b access point (AP) transceiver, a closed
circuit television (CCTV) camera video encoder, an Ethernet to DS1 bridge/converter, and any
other peripheral communications equipment and materials.

The communication system will transmit video and control information from a CCTV camera by
providing two DS1 links over the microwave link.  The communication system will also extend the
local area network (LAN) to other field locations by way of an 802.11b AP transceiver.
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Materials

General Requirements

The Contractor shall furnish all required tools, equipment, cables, materials, and consumable
supplies, required to install and integrate the components of the microwave link – 2X DS-1
communication system.

All furnished equipment and component parts shall be new, and of the latest design and
manufacture.  They shall comply will all specifications at the time of installation.  All parts shall be
of high quality workmanship, and no part or attachment shall be substituted or applied contrary to
the manufacturer’s recommendations and standard practices.

The equipment shall be designed to protect personnel from exposure to high voltages and shall
be UL certified.

Equipment mounted inside the cabinet shall function as specified under the following
environmental conditions:

Temperature: 32o F to 120 o F (0° C to 49° C
Relative Humidity: 5% to 95%, non-condensing

Equipment that is mounted outside the cabinet shall function as specified under the following
environmental conditions:

Temperature: -40o F to 130o F (-40° to 54° C)
Relative Humidity: 0 to 100%
Wind: 90 mph with 30% gust factor

Power Supply

Provide a point of service of 120 VAC at 60 Hz.  Provide a power supply in the local Type A
cabinet that shall provide appropriate electrical power to the required communications and
peripheral equipment from the 110 VAC electrical services.  The power supply shall protect the
communication and peripheral equipment against damage from power line transients and surges.

CSU/DSU

Two channel service units/data service units (CSU/DSU) are used in this subsystem.  The
purpose of the CSU/DSU is to receive and transmit signals from and to the DS1 microwave link
and provides a barrier for electrical interference from either side of the unit.  The first CSU/DSU
shall prepare the CCTV camera video and control information output of the video encoder for
synchronous transmission at the DS1 rate, supplying the DS1 radio with the required data format.

The second CSU/DSU shall connect the second channel of the DS1 microwave radio
communication system with an 802.11b access point transceiver by way of a DS1 to 10Base-T
Ethernet bridge/converter.
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The CSU/DSUs shall comply with the following data format and electrical requirements:

Input Power: 110 VAC, 60 Hz
Clocking: From WAN, DTE, internal, or external clock
Signal Format: Bipolar with AMI and B8ZS transparency
Diagnostics: Local composite loopbacks; remote CSU

loopbacks; local and remote channel loopbacks
Framing Format: D4, SF or ESF
Speed: Composite, 1.544 Mbps upgradeable to 6.312 Mbps or user

selectable rates
DTE Channel, 56Kbps to 1.536 Mbps

Interface: Composite, T1 Carrier
DTE Channel, RS- 530
Connectors: Composite, RJ-48C or 4 wire (T, R, T1, R1)

DCE Channel DB-25 or RJ-48C

Video Encoder

The CCTV camera video encoder shall comply with the following requirements:

Electrical: 110VAC, 60 Hz supply, < 30 watts
Video: 1.0 V (p-p)/75 Ohm NTSC Composite video, BNC connector
Auxiliary Channels: Minimum of one (1) RS-232 full duplex channel with

hardware handshaking, DB-9 or DB-25 connector.
Management: RS-232 Port, DB-9 or DB-25 connector, or 10Base- T port

with RJ-45
Image Compression: Motion JPEG (MJPEG) with an option to include MPEG after

a field demonstration produces acceptable functional
performance

Performance: Capable of encoding and transmitting > 30 frames per
second of images 480 pixels high X 640 pixels wide X 16 bit
color depth. Variable resolution and frame rate.

Boot time: Less than 10 seconds from application of power.
Compatibility: Shall be completely compatible with video decoders in the

central location(s).

DS1 Microwave Transceivers

The two microwave transceivers shall transmit and receive data at DS1 rates on at least two
independent channels simultaneously, upgradeable to DS2 or user selectable rates.  It shall be
licensed with the FCC for the 23 GHz band before installation.  Obtaining the FCC wireless
licenses is the responsibility of the Contractor.

The two microwave transceivers shall consist of two components: an outdoor unit (ODU) and an
indoor unit (IDU), connected by an ODU/IDU communications cable.



68226 FAI Route 74 (I-74)
Section D4 I-74 ITS System-1
Peoria & Tazewell Counties

182

The complete microwave transceiver shall comply with the following electrical requirements:

Input Power: 120 VAC, 60 Hz
Carrier Band: 23 GHz
Radiated Power: 100 mw
Range: Up to 10 miles with available antennas and LOS
Speed: 1.544 Mbps, upgradeable to 6.312 Mbps or user selectable

rates
Interface: balanced; 100 ohms
BER at system gain: < 10-5 at 30 dB

ODU-IDU Communications Cable

Provide a communications cable between the indoor unit in the pole or wall mount cabinet Type A
and the outdoor microwave transceiver unit on the antenna support.  The communications cable
shall consist of six or more twisted-pairs of 22 AWG, stranded copper wire with PVC insulation.
These pairs shall be individually shielded and placed in UV resistant, polyethylene sheath.

DS1 Microwave Directional Antenna

The DS1 microwave antenna shall provide enough directional gain to allow each wireless link
shown on the Plans to be specified at a BER at or below 10-5.  The DS1 Microwave Directional
Antenna shall be rapid and easy to install and focus, requiring no more than one technician to
adjust and service.

DS1 to 10BaseT Ethernet Bridge/Converter

The bridge/converter shall convert between synchronous DS1 data from the second CSU/DSU
and asynchronous 10Base-T Ethernet data from the 802.11b AP transceiver.  The DS1 to
10Base-T Ethernet bridge/converter shall comply with the following specifications:

Power supplied: 110 VAC, 60 Hz, < 30 watts
Interfaces: WAN; DS1, RJ-48C connector LAN; IEEE 802.3, 10BaseT,

RJ-45 connector, RS-232 port, DHCP Server
Protocol Support: IP, 802.1d bridging, DNS, TCP, UDP, UDP relay,

ICMP,ARP, PPP
Local loopback: Line and payload
Remote Loopback: CSU loopback
Error counts: ES, SES, SEF, FS, LCV, SLP, UAS
Alarm status: Loss of signal, red alarm, yellow alarm, blue alarm
Management: SNMP v1, Telnet, ICMP Ping utility

802.11b Access Point transceiver with extended range

The MICROWAVE LINK – 2 X DS-1 communication systems shall include an IEEE 802.11b AP
transceiver.  The Contractor shall connect the DS1 to 10Base-T Ethernet bridge/converter to the
network connector of the 802.11b AP transceiver.  The 802.11b AP transceiver shall comply with
the requirements developed in the 802.11b specification.  In addition, the 802.11b AP transceiver
shall comply with the following specifications:
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� Interoperable with Portable Traffic Management System 802.11b radios.
� Extended range up to 5 mi (8 km) in all directions.

802.11b Antenna

The 802.11b antenna shall be an omni-directional antenna.  It shall be designed to operate
effectively with the selected 802.11b transceiver in the 2.4 GHz ISM band. It shall be easy to
orient and lock in position to obtain maximum signal strength.

802.11b Antenna Cable

Provide an antenna cable between the 802.11b AP transceiver in the Pole or Wall Mount Cabinet
Type A and the 802.11b omni-directional antenna.  The cable shall be a weatherproof UV-
resistant coaxial cable, of a type suitable for connection to the 802.11b transceiver and the
chosen antenna and consistent with providing the desired wireless system gain.

Transient Protection

The Contractor shall provide transient protection to the antenna cable for the 802.11b AP
transceiver antenna where the cable enters the Pole or Wall Mount Cabinet.

Surge Protectors shall comply with the following electrical specifications:

Clamp voltage: 15 Volts
Peak surge current: 500 Amps for 10 x 700 us
Protection type: Line to ground
Attenuation: 0.1 dB @ 2 GHz.
Response time: < 1 nanosecond
Impedance: To match 802.11b radio selected
Connector type: In-line, with separate ground wire
Technology: Hybrid, both avalanche semiconductors and gas tube.

Documentation:

The Contractor shall deliver one copy of all operations and maintenance manuals for equipment
installed in the microwave link – 2X DS1 Item.

Construction Requirements

General

Install and securely fasten the two Microwave antennas and antennae cable to the mounting
structures as shown on the Plans.  Install and securely fasten the omni-directional 802.11b
antenna and antenna cable to the mounting structures as shown on the Plans. Install all
communications and peripheral equipment in the pole or wall mount cabinet as shown on the
Plans.

All equipment shall be grounded in accordance with Section 807 of the Standards Specifications.
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Install cable tags for all internal wiring harnesses, jumper cables, etc.  Include the cable function,
origin, destination, equipment location and other information to facilitate testing, operating, and
maintenance required and approved by the Engineer.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.  Repairs shall not
require more than two weeks from date of receipt of defective equipment, and the provider of the
warranty shall be responsible for all return shipping costs.  The depot maintainer designated for
each component shall be authorized by the original manufacturer to supply this service.  A
warranty certificate shall be supplied for each component from the designated depot repair site
indicating the start and end dates of the warranty.  The certificate shall be supplied at the
conclusion of the system acceptance test and shall continue a minimum of two years after that
point.  The certificate shall name the Department as the recipient of the service.  The Department
shall have the right to transfer this service to other private parties who may be contracted to
perform overall maintenance of the facility.

Testing

The Contractor shall position the directional microwave antennae to obtain maximum gain for the
link between the two microwave transceivers as shown on the Plans.  The Contractor shall test
and verify correct operation of all the equipment in the microwave communication system
including the microwave transmitter/receiver and the CSU/DSU’s.  Verify correct output power and
BER on both DS1 channels when the equipment is fully installed and the communication links are
operating.

Test and verify the CCTV camera and codec for acceptable image quality and frame count as
outlined in the codec requirements.  Test and verify correct CCTV camera pan/tilt/zoom control.

 Test and verify correct operation of the 802.11b AP transceiver and antenna as shown on the
Plans.  Test the omni-directional 802.11b AP transceiver and antenna with a laptop computer
802.11b transceiver and antenna.  Verify data communication between the 802.11b AP
transceiver and the laptop computer 802.11b transceiver at varying distances up to 5 mi (8 km) in
all directions.

The Contractor shall provide full operational test documentation, outlining test procedures and
results for the following items: microwave link including CSU/DSUs, CCTV camera video and
control, and 802.11b AP transceiver and antenna including DS1 to 10Base-T Ethernet
bridge/converter.
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Method of Measurement

Microwave link – 2X DS-1 will be measured for payment by the actual number of sites furnished,
installed, tested, and accepted.

Basis of Payment

Payment will be made at the contract unit price each for MICROWAVE LINK – 2X DS-1.  Such
payment shall be for all equipment, material, testing, documentation, and labor detailed in the
contract documents for this bid item.

MICROWAVE LINK – DS3

Effective October 8, 2002

Description

The Contractor shall furnish and install a microwave link – DS3 consisting of two microwave
transceivers.

Materials

The Contractor shall furnish all required tools, equipment, cables, materials, and consumable
supplies, required to install and integrate the components of the microwave link – DS3
communication system.

The microwave link – DS3 consists of two linked transceivers.  The transceivers consist of two
primary components: the indoor unit (IDU) and the outdoor unit (ODU).  The outdoor unit includes
the antenna, radio frequency amplifiers, and converters.

General

When configured as a terminal, the equipment shall have the following characteristics:

Frequency 23 GHz  (21.2-23.6 GHz)
Input Voltage 120 VAC � 10%, 60 Hz
Modulation FM

Environmental

Temperature range for ODU -22° F to 131° F (-30� C to 55� C)
Humidity range for ODU 0-95%, non-condensing
Temperature range for IDU 0� C to +50� C
Humidity range for IDU 0-100%
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Nominal Antenna Size 1.5 ft

System Gain > 165 dB (BER ≤10 -6)

Information Capacity DS3 or greater
(Shall conform to North American or SONET
standard information rates and protocols)

The microwave equipment shall include an interface to the network management system for
remote indication of link status and major and minor alarms.

The microwave link – DS3 shall be compatible with, and interface with, the Transport Multiplex, as
specified in the special provisions for the site-specific communications node.

ODU-IDU Communications Cable

Provide a communications cable between the indoor and the outdoor microwave transceiver unit.
The communications cable shall consist of six or more twisted-pairs of 22 AWG, stranded copper
wire with PVC insulation.  These pairs shall be individually shielded and placed in UV resistant,
polyethylene sheath.

For indoor cables, not supplied in a separate conduit or raceway, the sheath shall be riser rated in
accordance with the National Electric Code.

DS3 Microwave Directional Antenna

The DS3 microwave antenna shall provide enough directional gain to allow each wireless link
shown on the Plans to be specified at a BER at or below 10-6.  The DS3 Microwave Directional
Antenna shall be rapid and easy to install and focus, requiring no more than one technician to
adjust and service.

Construction Requirements

The Contractor shall furnish all required tools, equipment, cables, materials, and consumable
supplies, required to install and integrate the components of the microwave link – DS-3
communication system.

All furnished equipment and component parts shall be new, and of the latest design and
manufacture.  They shall comply will all specifications at the time of installation.  All parts shall be
of high quality workmanship, and no part or attachment shall be substituted or applied contrary to
the manufacturer’s recommendations and standard practices.

The equipment shall be designed to protect personnel from exposure to high voltages and shall
be UL certified.
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Path Engineering

The Contractor is responsible for the engineering and design of all microwave paths to assure that
the proposed links will operate at the reliability standards stated in the following sections.  The
design shall use industry-accepted techniques in order to evaluate the viability of each link.

In addition, the Contractor shall provide size, height, and azimuth of all antennas at all locations.
For antennas greater than 1.5 ft in diameter, the Contractor shall submit to the Engineer, stamped
calculations that demonstrate the structural soundness of the proposed antenna installations,
including waveguides, coaxial and control cables, and ancillary equipment.

The Contractor shall verify that all microwave paths will meet the expected reliability requirements
and that all calculations are correct.  If any path is found to be, the Contractor shall advise the
Engineer prior to ordering the equipment.

Reliability Requirements

The one-way propagation reliability objective of the link shall meet or exceed 99.99%
(3600 SES/yr.)

Fresnel Zone Clearances

All paths shall be designed so that the Fresnel zones clear the earth’s curvature and all
obstructions.  This shall include the appropriate earth’s curvature for the assigned point along the
path.  Paths shall be designed for a frequency of 23 GHz.  Clearance shall be in accordance with
the following criteria:

For earth’s curvature = 1.333, the clearance shall be 1.0 x first Fresnel zone

For earth’s curvature = 0.667, the clearance shall be 0.3 x first Fresnel zone

Obstructions

Any obstructions along the path shall be estimated to within 10 feet of the actual obstruction
height and verified in the field.  This includes buildings, shrubs, trees, etc., that lie within 200 feet
of the stated Fresnel zones.  In no case shall trees be estimated at a height of less than 65 feet.

Preliminary Path Profiles

The Contractor shall provide preliminary path profiles for all DS3 microwave paths.  These path
profiles should include computer-generated plots using USGS three second or 30 meter data.
They shall include line of sight, Fresnel Zone clearance, and earth curvature data as identified
previously.

Reliability Analysis

The Contractor shall include a reliability analysis for all links.  This analysis shall include a
complete description of the link power budget with all anticipated gains and losses.  Using the
transmitter power, antenna gains, and receiver sensitivity for the equipment being supplied, the
Contractor shall calculate the excess power budget or fade margin.
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Reflection Analysis

Using the path profile, the Contractor shall propose an optimum height for the antennas.  These
proposed heights shall be approved by the Engineer prior to installing any equipment.

Installation

The Contractor shall install equipment as indicated in the Plans.

The Contractor shall align all antennas for maximum performance.  (Note: if multipath interference
is encountered, maximum performance may not be synonymous with maximum receiver signal
level (RSL).)

The Contractor shall interface the IDU to the transport multiplex.  The system shall be tested end-
to-end from both the ports on the transceiver, and the “low-speed” ports of the Transport
Multiplex.

The Contractor shall provide to the Engineer the results of a frequency search for the 23 GHz
frequency range; the Contractor shall all FCC frequency coordination and prepare and submit all
paperwork to obtain an FCC license for the proposed links.

All equipment shall be grounded in accordance with Section 807 of the Standards Specifications.

Install cable tags for all internal wiring harnesses, jumper cables, etc. Include the cable function,
origin, destination, equipment location and other information to facilitate testing, operating, and
maintenance required and approved by the Engineer.

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility. The depot location shall be in the United States. Repairs shall not require
more then two weeks from date of receipt of defective equipment, and the provider of the warranty
shall be responsible for all return shipping costs. The depot maintainer designated for each
component shall be authorized by the original manufacturer to supply this service. A warranty
certificate shall be supplied for each component from the designated depot repair site indicating
the start and end dates of the warranty. The certificate shall be supplied at the conclusion of the
system acceptance test and shall continue a minimum of two years after that point. The certificate
shall name the Department as the recipient of the service.  The Department shall have the right to
transfer this service to other private parties who may be contracted to perform overall
maintenance of the facility.
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Documentation and Training

The Contractor shall prepare and submit to the engineer documentation of as-installed changes to
the plans, results of all testing, and manuals to operate and maintain the equipment.  Three
manuals for the equipment shall be provided to the Engineer prior to ordering any equipment.
These manuals will be reviewed for adequacy and compliance with the specifications.  Based
upon a successful evaluation, the Contractor will be given the approval to purchase the
equipment.  Two additional manuals shall be supplied with each Microwave Link.

The Contractor shall prepare a system test and acceptance plan, identifying all test procedures
and the acceptable parameter values.  The results of these tests shall be documented, identifying
the measured values.  These values shall include the BER and RSL.

The Contractor shall provide a minimum of six hours of formal classroom training on the
equipment.  This training shall be provided to a nominal class size of 20 engineers and
technicians.  The training shall include the theory of operation of the equipment and all necessary
procedures to operate and maintain the equipment.

Method of Measurement

Microwave link – DS3 will be measured for payment by the actual number of sites furnished,
installed, tested, and accepted.  Acceptance shall be predicated on a successful demonstration of
end-to-end performance and a 30-day operational test.

Basis of Payment

Payment will be made at the contract unit price for MICROWAVE LINK – DS3.  Such payment
shall be for all equipment, material, testing, documentation, and labor detailed in the contract
documents for this bid item.

POLE MOUNTED EQUIPMENT CABINET TYPE B

Effective August 30, 2002

Description

This work consists of furnishing and installing a pole mounted equipment cabinet and peripheral
equipment at locations indicated in the Plans. These cabinets will be utilized to house critical
electrical, optical, and communications equipment as defined in other contract pay items.
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Materials

Materials shall be in accordance to the following specifications.

General

Equipment cabinets shall be mounted and anchored on the poles and structures at locations
indicated in the Plans.  These cabinets will have a housing that shall include, but not be limited to,
miscellaneous items such as video transmitters, receiver/drivers, modems, etc. as defined by
other pay items.  In addition, all mounting hardware and brackets required to install the equipment
cabinet on the pole shall be stainless steel and provided.  The mounting heights and pole
diameters shall be as specified in the Plans.

The Type B cabinet shall be a stainless steel NEMA 4X Single Door Enclosure, with nominal
outside dimensions of approximately 30 in (762 mm) high X 24 in (610 mm) wide X 12 in (305mm)
deep.  It shall also be furnished with two adjustable height shelves.  The cabinet shall also have a
Corbin #2 dead bolt lock or equal.  The key shall be removable in the lock position only.  Four
keys shall be supplied for each lock, and all equipment cabinet locks shall be keyed the same.

Cabinet details and wiring diagrams shall be as shown on the Plans.  Circuit #1 shall terminate in
a GFI duplex receptacle, protected by a 15 Amp circuit breaker. Circuit #2 shall terminate in a
single duplex-grounded receptacle, protected by a 15 Amp circuit breaker.  A 6-receptacle power
strip shall be connected to the output of the duplex receptacle and shall be utilized to power the
electronic equipment in the cabinet.  Circuit #3 shall have a 15 Amp circuit breaker and shall be
connected to the internal cabinet lighting.  All cables shall be labeled utilizing marking tags.

Surge Protector.

A surge protector shall protect each leg of the primary power feed.  This surge protector shall be
installed as a precautionary measure against possible damage resulting from voltage surges on
all incoming power lines.  The 120V AC single-phase surge protector shall incorporate a series
choke and shall have a maximum clamp voltage of 340 V at 20 kA with a 5 ns response.

In addition, the surge protector shall have the capability of removing high-energy surges and shall
block high-speed transients.  The surge protector shall comply with the following specifications:

Peak Current: 20,000 amps (8 X 20 us wave shape)
Occurrences:  20 times at peak current
Minimum Series Inductance: 200 microHenrys
Continuous Series Current: 50A
Temperature Range: -40� F to 185� F (-40� C to +85� C)
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Radio interference filter

A radio interference suppressor shall be installed in series with the line between the surge
protector and the circuit breakers.  The suppressor shall provide a minimum attenuation of 50 dB
over a frequency range of 200 KHz to 75 MHZ.  The suppressor shall be hermetically sealed in a
substantial metal case filled with a suitable insulation compound and shall be capable of passing
50 Amperes of continuous current.

Fluorescent light

The cabinet shall be equipped with an fluorescent lamp assembly.  The lamp shall use a 15-watt
bulb.  The lamp shall have an override switch and shall normally activate whenever the
associated door is open.  The fixture shall be equipped with cold-weather ballast.

Construction Requirements

The Contractor shall prepare and submit shop drawings that detail all of the components to be
supplied, along with associated mounting hardware for the pole mounted equipment cabinet type
B. The shop drawings must be approved by the Engineer prior to any testing or installation of the
completed cabinet in the field.

The Engineer reserves the right to inspect and/or factory test any completed cabinet assemblies
prior to shipment of the material to the project site.  Any deviances from these specifications that
are identified during such testing shall be corrected prior to delivery of the assembly to the project
site.

The AC power service to be run to the equipment cabinet shall be terminated.  The cost of
providing the AC power service connection is included in other bid items as designated in the
Plans.  In addition, the cabinet shall be connected to an adequate ground following the Standard
Specifications.  Power service shall be activated and the Contractor shall perform tests to verify
that proper line service is being obtained.

The Contractor shall terminate any inbound and outbound fiber optic, telephone, or wireless
antenna leads in the equipment cabinet as shown in the Plans.  The Contractor shall terminate
any twisted pair communication cable on the termination panel in the equipment cabinet as shown
in the Plans.  Lugs shall be installed at the end of each conductor suitable for connection to the
barrier terminal blocks.

Method of Measurement

This item shall be measured for payment by each pole mounted equipment cabinet type B in-
place.
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Basis of Payment

This work shall be paid for at the contract unit price each for POLE MOUNTED EQUIPMENT
CABINET TYPE B, and shall include all equipment, material and labor detailed in the
specifications and as shown on the Plans.

POLE MOUNTED EQUIPMENT CABINET TYPE C

Effective August 30, 2002

Description

This work consists of furnishing and installing a pole mounted equipment cabinet and peripheral
equipment at locations indicated in the Plans. These cabinets will be utilized to house critical
electrical, optical, and communications equipment as defined in other contract pay items.

Materials

Materials shall be in accordance to the following specifications.

General

Equipment cabinets shall be mounted and anchored on the poles and structures at locations
indicated in the Plans.  These cabinets will have a housing that shall include, but not be limited to,
miscellaneous items such as video transmitters, receiver/drivers, modems, etc. as defined by
other pay items.  In addition, all mounting hardware and brackets required to install the equipment
cabinet on the pole shall be stainless steel and provided.  The mounting heights and pole
diameters shall be as specified in the Plans.

The Type C cabinet shall be a stainless steel NEMA 4X Single Door Enclosure, with nominal
outside dimensions of approximately 16 in (406 mm) high X 12 in (305 mm) wide X 6 in (152mm)
deep.  It shall also be furnished with two adjustable height shelves.  The cabinet shall also have a
Corbin #2 dead bolt lock or equal.  The key shall be removable in the lock position only.  Four
keys shall be supplied for each lock, and all equipment cabinet locks shall be keyed the same.

Cabinet details and wiring diagrams shall be as shown on the Plans.  All cables shall be labeled
utilizing marking tags.

Surge Protector

The Contractor shall install surge protection on all external cables.  This will include primary
power as well as signal and control cables.
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A surge protector shall protect each leg of the primary power feed.  This surge protector shall be
installed as a precautionary measure against possible damage resulting from voltage surges on
all incoming power lines.  The 120V AC single-phase surge protector shall incorporate a series
choke and shall have a maximum clamp voltage of 340 V at 20 kA with a 5 ns response.

In addition, the surge protector shall have the capability of removing high-energy surges and shall
block high-speed transients.  The surge protector shall comply with the following specifications:

Peak Current: 20,000 amps (8 X 20 us wave shape)
Occurrences:  20 times at peak current
Minimum Series Inductance: 200 microHenrys
Continuous Series Current: 50A
Temperature Range: -40� F to 185� F (-40� C to +85� C)

Radio interference filter

A radio interference suppressor shall be installed in series with the line between the surge
protector and the circuit breakers.  The suppressor shall provide a minimum attenuation of 50 dB
over a frequency range of 200 KHz to 75 MHZ.  The suppressor shall be hermetically sealed in a
substantial metal case filled with a suitable insulation compound and shall be capable of passing
50 Amperes of continuous current.

Fluorescent light

The cabinet shall be equipped with an fluorescent lamp assembly. The fixture shall be equipped
with cold-weather ballast.

Construction Requirements

The Contractor shall prepare and submit shop drawings that detail all of the components to be
supplied, along with associated mounting hardware for the pole mounted equipment cabinet type
C. The shop drawings must be approved by the Engineer prior to any testing or installation of the
completed cabinet in the field.

The Engineer reserves the right to inspect and/or factory test any completed cabinet assemblies
prior to shipment of the material to the project site.  Any deviances from these specifications that
are identified during such testing shall be corrected prior to delivery of the assembly to the project
site.

The AC power service to be run to the equipment cabinet shall be terminated.  The cost of
providing the AC power service connection is included in other bid items as designated in the
Plans.  In addition, the cabinet shall be connected to an adequate ground following the Standard
Specifications.  Power service shall be activated and the Contractor shall perform tests to verify
that proper line service is being obtained.
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The Contractor shall terminate any inbound and outbound fiber optic, telephone, or wireless
antenna leads in the equipment cabinet as shown in the Plans.  The Contractor shall terminate
any twisted pair communication cable on the termination panel in the equipment cabinet as shown
in the Plans.  Lugs shall be installed at the end of each conductor suitable for connection to the
barrier terminal blocks.

Method of Measurement

This item shall be measured for payment by each pole mounted equipment cabinet type C in-
place.

Basis of Payment

This work shall be paid for at the contract unit price each for POLE MOUNTED EQUIPMENT
CABINET TYPE C, and shall include all equipment, material and labor detailed in the
specifications and as shown on the Plans.

PORTABLE TRAFFIC MANAGEMENT SYSTEM

Effective June 21, 2002

Description

This work consists of leasing and installing commercially available, portable traffic management
systems (PTMS).

The PTMS collects traffic data from remote locations and displays it at a central location in the
corridor or at a traffic operations center.  PTMS shall consist of a transportable platform containing
the required field elements to measure traffic parameters using non-intrusive detection
technology, view conditions at the site using closed-circuit television (CCTV), and provide
information to the motorists using a changeable message sign.  It shall also include a wireless
communications link to the IDOT Communications Center (CC), and CC Advanced Traffic
Management System (ATMS) software that runs on a single computer to interpret traffic data to
operators and allow them to control the sign and camera.

All field elements are to be mounted on a transportable platform that can be readily re-deployed to
new locations as desired.  Electrical power shall be provided to the PTMS using a solar power
supply that is included as part of the PTMS.
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The PTMS consists of the following functional subsystems and components:

� CCTV Subsystem
� Changeable Message Sign (CMS) Subsystem
� Traffic Measurement Subsystem
� Electrical Power Subsystem
� Physical Platform
� Communications Subsystem
� Data Collection and Control Subsystem
� One TOC PC Workstation
� TOC ATMS Work Zone Software

Materials

General

The functionality specified in this document may be integrated into one or more elements, or may
be provided from a stand-alone component.

Cable Management

The cable shall be dressed and secured to the platform to restrain it during windy conditions.  This
restraint shall:

� Allow cables to move up and down safely with tower
� Restrain cabling from wind when deployed, coil into container for transport
� Provide a guide for extension or retraction of the tower

The last stage of cable pigtails from camera and radio shall be removable for transport.

Cable

All cable sheaths and components shall be UV and weather resistant.  Cable types include:

� Multi-conductor cable for enclosure power; 16 AWG or heavier
� Ethernet 10Base-T cable
� Coax for camera video communications
� Coax for the radio/antenna connection
� Multi conductor insulated cable for camera control; 22 AWG or heavier

Environmental Requirements

All subsystem components shall operate as specified under the following ambient conditions:

Temperature: -40� F to 167� F (-40 �C to +75 �C)
Relative Humidity: 25% to 100%
Wind Speed: 90 MPH (145 KPH)
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The components shall be protected against rain, snow, sleet, fog and dust.

Security Requirements

All components shall be secured using locks and hasps on all enclosures and operational
controls.  The locks shall use a common key set.

The tower shall be secured in place and not retract if the primary erecting cable is severed after
initial erection.

Operational Maintenance

The Contractor shall maintain all equipment, hardware, and software to be supplied under this
specification for the period of the lease.  This maintenance shall include repair or replacement of
failed components within 5 calendar days.  No payment shall be made to the Contractor for days
when the PTMS is not operating according to these specifications.

CCTV Subsystem

On each physical platform, the CCTV Subsystem shall consist of a camera assembly, a controller
to pan, tilt and zoom (PTZ) the camera, and a video encoder.  The subsystem shall also include a
video display element, and a remote camera control element.

Camera Assembly

The camera assembly shall consist of one monochrome/color camera and environmental
enclosure.  The camera shall satisfy the following:

� The camera shall provide auto-focus and auto-iris control.
� The output from the camera shall be NTSC video at 1 V peak-to-peak (nominal) into a 75-ohm

load.
� The camera shall be designed to operate continuously, 24 hours a day, 7 days a week.
� As a minimum, the camera shall zoom 8:1 optically and 2:1 digitally.

PTZ Control

The panning and tilting of the camera may be provided by a stand-alone platform or integrated
into the environmental enclosure.  The following capabilities shall be included:

� The unit shall provide repeatable return to a focal length previously established by the control
operator as preset condition.

� The unit shall pan 0-360� under manual control in less than 15 seconds and tilt 0-90� under
manual control in less than 15 seconds.

� The unit shall return to an orientation within ½ degree of that preset by the operator.
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Video Encoder

The video encoder shall accept NTSC analog video.  It shall digitize the video and provide Motion
JPEG (MJPEG) compression of the video images.  The refresh frequency, size and quality (in
pixels) of the images shall be remotely selectable from the central control point.

The encoder shall be IP addressable and shall provide an equivalent output of 56 kbps to 1.5
Mbps (DS-1).

Video Display and Control

The PTMS shall include an embedded PC or single board computer to act as a video interface
between the encoder and the destination monitor.  This PC shall perform as a communications
front end, converting the packet data (Ethernet) to and from serial data and video.  This computer
shall be installed at the CC.

Changeable Message Sign (CMS) Subsystem

The PTMS shall include one CMS on each physical platform that satisfies the following
requirements:

� A full-matrix sign using amber light emitting diodes (LEDs).
� Sign elements shall be modular.
� The sign shall incorporate a nominal 1 3/4 in (4.45-cm) pixel spacing in an overall array of at

least 48 pixels wide by 24 pixels high.
� There shall be a minimum of four LEDs per pixel.
� The sign shall be readable by motorists with 20/20 vision 24 hours a day under normal

weather conditions, from a distance of at least 328 ft (100 m) at an angle of 25° when using a
5x7 pixel font.

� The orientation of the sign shall be adjustable through 360 degrees of rotation.
� When the platform is being transported, the sign shall be configured in a secured and safe

orientation.

Traffic Measurement Subsystem

The PTMS shall include one non-intrusive vehicle detector to measure basic traffic parameters, as
follows:

� The vehicle detector shall measure or calculate traffic volume, occupancy, and average
speed.

� These measurements shall be reported at user selectable intervals of 20 seconds to five
minutes.

� The detector shall be IP addressable.
� Traffic parameters shall be measured on four lanes of traffic, from a side-fire configuration.
� The measured performance of the detector unit shall not exceed an error rate of 10% and

shall be typically 7% or less.  These error rates shall be based on normal installation
practices.
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The PTMS Traffic Measurement Subsystem shall have the capability of adding up to eight (8)
non-intrusive vehicle detectors, communicating through 802.11b radio systems within range of the
802.11b radio system on each skid.

Electrical Power Subsystem

The electrical power subsystem consists of three elements on each physical platform: batteries,
the controller/charger, and solar array.

Batteries

Storage batteries for the system shall satisfy the following requirements:

� Batteries shall be accessible for maintenance as deployed and while being transported.
� Batteries shall be rated for 250 or more, deep charge/discharge cycles.

Solar Array Controller/Recharging System:

The controller and recharging system controls the charging of system batteries by solar panels or
other electrical sources.  The recharging system shall provide a tapered charge with degassing.

Solar Array

The solar array shall meet the following requirements:

� Solar assisted operation of PTMS based upon no external charges needed in Illinois during a
twelve (12) month period.

� Lift to tilt position based on two-person deployment.
� Lock mechanism provided at deployment.
� Array shall be capable of 360� rotations and from horizontal to 45�of vertical tilt.
� Array shall fold down and lock for transport.

Physical Platform

The physical platform includes the mounting platform, the tower, and the trailer. The tower shall
be secured to the mounting platform and provides an elevated platform for the camera, wireless
radio antenna, and vehicle detector. All equipment is mounted on either the mounting platform or
tower.  The trailer attaches to the mounting platform to move the equipment.
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Mounting Platform

The PTMS shall be mounted on a platform complying with the following specifications:

� Supporting all elements of the PTMS in a physical structure
� Capable of being attached to a trailer with bolts
� Painted orange
� Fabricated of tubing, with forklift access holes, 6 in (150 mm) wide, 1in (25 mm) high, with 24

in (600 mm) spacing.
� Frame outer dimensions: (nominal) < 98 in (2.5 m) long,  < 50 in (1.3 m) wide
� Outside dimensions (including cabinets): < 116 in (2.9 m) long, < 53 in (1.3 m) wide
� Storage/transport dimensions: < 174 in (4.4 m) long, < 54 in (1.4 m) wide, < 86 in (2.2 m)

maximum height

Tower

The tower supports the CCTV camera, wireless transceiver and antenna, and vehicle detector.  It
shall satisfy the following requirements:

� Retractable to 15 ft (4.6 m), extending to at least 33 ft (10 m)
� Securely mount one wireless transceiver and antenna
� Securely mount one non-intrusive vehicle detector
� Shall be constructed of galvanized steel

A tower lift mechanism shall be included with following attributes:

� Pendant control of winch, two switches: momentary on/off, toggle up/down
� Mechanism to prevent upper tower sections from falling below base section in event of cable

failure and to prevent unauthorized lowering.
� Cable winch: > 4500 lb force rating, 12 VDC
� Outdoor rated, galvanized wound cable sized to match winch and pulleys
� 4000 lb (18000 N) rated pulleys, 5/16 in (8 mm) to 3/8” (10 mm) cable, open style, bronze

bushing, for outdoor use
� Cable for pendant 10 to 20 ft (3 to 6 m) long

Trailer

A Trailer shall be provided to transport the mounting platform and tower.  The trailer shall:

� Include hydraulic surge brakes
� Be painted orange
� Be designed to be towed at > 65 mph (105 kph) maximum highway speed
� Have a nominal towing weight of 6000 lb. (2700 kg)
� Tires/rims – size 235/85R 16, load range E, 10 ply, 8 hole rim
� 2 in (50mm), > 6000 lb. (277 kg) ball coupler
� Outside dimensions (including control cabinets):  < 220 in (5.6 m) long, < 82 in (2.1 m) wide
� Storage/transport dimensions – < 220 in (5.6 m) long, < 82 in (2.1 m) wide, < 106 in (2.7 m)

maximum height
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Communications Subsystem

The communications subsystem shall transfer video and data from the field deployed equipment
platforms to a central point in the field.  From this field site, the data video will be transmitted to
one or more of the operations centers.  Control data will be transferred by the system to the
central site and platforms in the field.

� The communications system shall be a wireless Ethernet network using the IEEE 802.11b
protocol.

� The network shall transport IPV4 packets.
� All ITS field devices on the network shall have node addresses.
� All devices on the network shall be manageable using SNMP and Telnet.
� The network shall automatically configure itself on startup.
� Data transport between the field locations and the CC will use a Department-provided node on

the wireless network and a Department-provided circuit on its backbone network.
� Radios shall be FCC certified to operate in the unlicensed 2.4 GHz ISM band.
� Subsystem shall have the capability of adding up to eight (8) non-intrusive vehicle detectors

with individual 802.11b radios, within range of the 802.11b radio network mounted on the skid.
� Links shall have a minimum fade margin of 20 dB at a Bit Error Rate  (BER) of 10-6 at Line-Of-

Sight (LOS) distances up to 2 mi (3.2 km).

Data Collection and Control Subsystem

The PTMS shall provide remote data processing units to process video, control cameras,
measure traffic parameters, and control the changeable message signs.

Functional Requirements:

Shall include a computer/controller with:

� SVGA video interface
� ROM BIOS support for operation without keyboard
� 10Base-T Ethernet interface compatible with FTP protocol stack
� One (1) standard IBM LPT style parallel port configured as secondary parallel port
� Two (2) standard IBM COM style serial ports

Performance Requirements:

� Intel 586 class processor, or better
� 32 Mbytes RAM minimum
� Flash RAM file system of minimum 32 Mbytes capability

Central Sensing and Control Software

The central sensing and control software provides a database and operator interface to all data
produced by the PTMS systems.  The software shall be supplied to the Department and others
will install the software on a Department-provided personal computer (PC).
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Functional Requirements:

� The software shall operate concurrently on up to three (3) Windows 2000 workstations at
separate centers.

� Viewable video from all cameras shall be available at each of these workstations.
� Sensing and control data from Video PTZ controllers, CMS, and non-intrusive vehicle

detectors shall be available at each of these workstations, subject to permissions and
interagency agreements.

� A database on one of the workstations shall maintain real-time system status for the PTMS,
excluding video but including camera control status and permissions.

� The database shall be ODBC compatible, providing an ODBC interface.
� Other workstations shall query this database and present data to their operators.
� Non-video data from this system shall be presented to workstation operators as text, updated

at system polling rates and upon exception (equipment failure, etc.).
� Volume, occupancy and speed shall be made available to each workstation for each vehicle

detection station in the PTMS system, in text format showing time, detector location, and
variable values.

� Video in MJPEG frames shall be presented to operators on each workstation in resizable
windows for each active camera.

� Manufacturer shall provide sign control system software to operate signs and display sign
status from the Communications Center that is NTCIP compatible.
� At the Communications Center, video snap-shots, in an appropriate compressed format,

shall be made available using an FTP or equivalent protocol or process. The refresh rate
shall be user selectable. The software shall list available cameras and their location for
“video snap-shot capture.”

� Non-video data shall be made available using an FTP or equivalent protocol or process.
The output frequency shall be user selectable. The traffic data shall be in plain text, ASCII
format or equivalent.

� The developer of the ATMS Work Zone software shall provide to the Department an
applications programming interface to all functions performed by the software.

Performance Requirements:

� ATMS Work Zone software shall update and display information to operators at system
workstations at intervals of 30 seconds or less.

� ATMS Work Zone software shall operate concurrently on up to eight (8) workstations at
separate locations, subject to communications delays.

� Subsystem shall have the capability of adding and processing data from up to eight (8) non-
intrusive vehicle detectors, not located at the PTMS.

Construction Requirements

Prior to ordering or installing any equipment, the Contractor shall submit manufacturer’s technical
data and cut sheets for all elements of the proposed portable traffic management system and
receive the Engineer’s written approval.
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The Contractor shall purchase and deliver the portable traffic management system to the project
site and locate the physical platforms as shown on the Plans or as directed by the Engineer.  The
Contractor shall install the PTMS, following IDOT Standard Detail 701101 for Off-Road
Operations, including providing signs and traffic cones.  The Contractor shall then configure the
equipment and wireless network with the data collection and control computer.  This shall include:

� Assigning IP addresses to hardware as identified by the Engineer.
� Aligning all radio antennas.
� Aligning the cameras and pan-tilt units.
� Aligning, configuring, and tuning the non-intrusive vehicle detectors.
� Configuring the software and database.
� Assigning identifiers to the cameras for video control, as directed by the Engineer.
� Installing and configuring system control software at the CC and up to three other locations.
� This software will control the signs, cameras, and parameter measurement.

The Contractor shall demonstrate that all functions are operational from the field controller.  This
system configuration and field location verification test shall consist of the Contractor testing and
verifying the correct response of all field components from the field controller.  The Contractor
shall measure and document all power voltages and supply currents to validate the power
subsystem.

Once the system configuration testing has been completed, the Contractor shall work with the
Equipment Integrator selected by the Department to interface the system with the Department-
provided communications link to the Communications Center.

The Systems Testing will be resumed to demonstrate that the software at the CC can control all
functions of the camera, control the operation and messages displayed on the CMS, and can
receive and decode data received from the vehicle detectors.  This testing will be accomplished in
two parts, a field system performance test and an operational stand-alone test.  The first will
consist of demonstrating that the field elements are correctly interfaced to the CC computer and
that the communications link is working.  After this demonstration is successfully completed, a
30-day stand-alone operational test will commence.  This operational test will be successfully
completed after 30 calendar days of operation with no equipment failures.  If the hardware or
software fails during the 30-day period, the Engineer will determine the severity of the problem
and either resume the counting of days or start back at the beginning of this test.

Method of Measurement

The portable traffic management system will be measured on a calendar day basis for all field
elements and equipment, subsystems and components specified herein.

Basis of Payment

Payment will be made at the contract unit price for each calendar day of PORTABLE TRAFFIC
MANAGEMENT SYSTEM and include all equipment, material, testing, documentation, and labor
detailed in the contract documents for this bid item.
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WIRELESS NODE IEEE 802.11B

Effective September 12, 2002

Description

The wireless node IEEE 802.11B consists of a network radio, external system antenna, antenna
cable, Ethernet hub, and serial device server to convert between Ethernet packets and RS-232
serial communications.

Materials

The Contractor shall furnish all required tools, equipment, cables, materials, and consumable
supplies, required to install and integrate the components of the wireless node IEEE 802.11B
communication system.

Material specifications for the major components of the wireless node IEEE 802.11B are listed
below.

General

Cabling for power and antenna connections and antenna adjustments and testing shall be
considered included in this item.

Environmental

Wireless node IEEE 802.11B shall operate correctly when exposed to environmental conditions
within the following ranges:

Temperature: -25o F to 110o F (-13° C to 43° C)
Wind: 80 mph (130 kph) with 30% gust factor

Cable

Cabling shall include antenna cable suitable for connecting the radio with the antenna; CAT 5
Ethernet cable with color-coded conductors, to connect between the radio and the serial device
server; and RS-232 cable, to connect between the serial device server and the serial device in the
cabinet.

Requirements

802.11B Radio

The Microwave Detector Assembly shall include an IEEE 802.11B radio that is interoperable with
the Portable Traffic Management System 802.11B radios.  The radio shall comply with the
following specifications:
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Electrical, Electromagnetic:

Power supplied: 24 V, < 10 Watts
Operating Band: 2.4 GHz
Operating Channels: 11
Non-overlapping channels: 3
Transmit Power: User settable, 0-20 dBm.
Receive Sensitivity:

At I Mbps < -94 dBm
At 2 Mbps < -91 dBm
At 5.5 Mbps < -89 dBm
At 11 Mbps < -85 dBm

Supported Data rates:  1 to 11 Mbps
Wireless Medium:  Direct Sequence Spread Spectrum (DSSS)

Range:> 6 miles with appropriate antennas
Uplink: Auto-sensing 802.3 10/100BaseT Ethernet
Interfaces:

Network, 10Base-T, RJ-45 or RJ-48C connectors
Management, RS-232, DB-9 or DB-25 connector

BER at system gain: 10-5 at 30 dB
Automatic configuration support:  Dynamic Host Configuration Protocol (DHCP)
Remote configuration support:  SNMP (MIB I and MIB II, Telnet, and a web browser)

Radio shall be UL approved.

Licensing: Shall operate license-free under FCC Part 15;
Shall comply as a Class B device

EMI and susceptibility:
Device shall comply with

� FCC Part 15.107 and 15.109 Class B; CISPR 22 Class B
� AS/NZS 3548 Class B; VCCI Class B; and EN 301.489-1 and -17

Other: IEEE 802.11; IEEE 802.11B

System Antenna

The Contractor shall supply two types of antenna, an omni directional gain antenna or a
directional gain antenna (yagi).  The omni directional antenna shall be used at all locations that
attach to the backbone network.  The yagi antennas shall be deployed at field locations such as
vehicle detectors and portable traffic management system elements.  Exceptions shall be
identified on the plans.

Although it is anticipated that the yagi shall be vertically polarized, it shall include the provision of
being installed in a horizontally polarized orientation.
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The nominal gain of the omni directional antenna shall be 4.5 dBi or greater; the gain of the yagi
shall be 5.7 dBi or greater.

The system antenna shall include all necessary hardware and brackets to mount the antenna on
it’s a pole.  This pole may be temporary or permanent, wooden or metallic.

Ethernet Hub

The Contractor shall provide a 4-port Ethernet hub.  The hub shall use RJ-45 connectors.

Serial Device Server

This device shall interface a 10BaseT-network port to an RS-232 serial port.  It shall conform to
the following specifications:

Electrical Power: 12 to 24 VDC, < 10 Watts

Network Interface: IEEE802.3, 10BaseT, RJ-45 connector
RS-232 Interface: DB-9 or DB-25 connector
Local management: DB-9 or DB-25 connector

Functional

The Serial Device Server shall interface a device using low-speed, serial communications to the
extended 10BaseT wide area network (WAN).  It shall have an Ethernet address and an IP
address and shall respond to packets sent to this address when power is applied.  It shall
encapsulate serial data from the RS-232 port and send it over the LAN to the 802.11B radio.  The
Ethernet hub acts as interface between the Serial Device Server, the 802.11B radio, and other
network interfaces.

Warranty

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail.  The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report.  This warranty
shall include repair and/or replacement of all failed components via a factory authorized depot
repair service.  All items sent to the depot for repair shall be returned within two weeks of the date
of receipt at the facility.  The depot location shall be in the United States.

Equipment sent back for repair shall be returned in two weeks from date of receipt of defective
equipment at the repair facility.  The provider of the warranty service shall be responsible for all
return shipping costs.  The depot maintainer designated for each component shall be authorized
by the original manufacturer to supply this service.
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A warranty certificate shall be supplied for each component from the designated depot repair site
indicating the start and end dates of the warranty.  The certificate shall be supplied at the
conclusion of the system acceptance test and shall continue a minimum of two years after that
point.  The certificate shall name the Department as the recipient of the service.  The Department
shall have the right to transfer this service to other private parties who may be contracted to
perform overall maintenance of the facility.

Documentation

The Contractor shall deliver one copy of all operations and maintenance manuals for each piece
of equipment installed in each Wireless Node, one set per node.  In addition, the Contractor shall
submit ten copies of all manuals within 45 days after contract startup and prior to installing any
wireless nodes.  Full documentation for all software and associated protocols shall be supplied to
the Department on a 3.5-inch floppy disk(s) and a CD-ROM.  The Department reserves the right
to provide this documentation to other parties who may be contracted with in order to provide
overall integration or maintenance of this item.

Construction Requirements

Installation

The Contractor shall notify the Engineer at least two weeks in advance of installing any wireless
node IEEE 802.11B.  Once the Contractor has installed the wireless node IEEE 802.11B, he shall
adjust the antenna and/or system gain to provide the required functionality and performance.

Testing

The wireless node IEEE 802.11B shall be tested as a wireless links in two levels of testing.

In the first level of testing, the Contractor shall demonstrate the ability to control elements
attached to the node, using a laptop PC equipped with an 802.11 wireless network card.  The
laptop PC shall control the elements attached to the node, communicating over the wireless link.
This demonstrates that the local hardware is installed correctly and that the nodal equipment is
functioning.

The second level of testing shall include the entire system and wireless network.  The elements
attached to the node shall be controlled from a laptop or desktop PC from the IDOT
Communications Center or other operations center.  This test shall demonstrate the full
functionality of the extended LAN (WAN), and the correct network configuration, including IP
addresses and software interfaces.

Method of Measurement

Wireless node IEEE 802.11B will be measured for payment by the actual number of sites
furnished, installed, tested, and accepted by the Engineer.
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Basis of Payment

WIRELESS NODE IEEE 802.11B shall be paid at the contract bid price each, which price shall be
payment in full for furnishing, installing and testing, and for all maintenance, labor, and tools
necessary for this item.
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CONCRETE ADMIXTURES (BDE)

Effective:  January 1, 2003

Revise the sixth paragraph of Article 1020.05(b) of the Standard Specifications to read:

“The maximum slumps given in Table 1 may be increased to 175 mm (7 in.) when a high range
water-reducing admixture is used for all classes of concrete except Class PV and PP.”

Revise Section 1021 of the Standard Specifications to read:

“SECTION 1021.  CONCRETE ADMIXTURES

1021.01  General.  Admixtures shall be furnished in liquid form ready for use.  The admixtures
may be delivered in the manufacturer's original containers, bulk tank trucks or such containers or
tanks as are acceptable to the Engineer.  Delivery shall be accompanied by a ticket which clearly
identifies the manufacturer and trade name of the material.  In all cases, containers shall be
readily identifiable to the satisfaction of the Engineer as to manufacturer and trade name of the
material they contain.

Prior to inclusion of a product on the Department’s Approved List of Concrete Admixtures, the
manufacturer shall submit a report prepared by an independent laboratory accredited by the
AASHTO Accreditation Program.  The report shall show the results of physical tests conducted no
more than five years prior to the time of submittal, according to applicable specifications.

Tests shall be conducted using materials and methods specified on a "test" concrete and a
"reference" concrete, together with a certification that no changes have been made in the
formulation of the material since the performance of the tests.  The report shall also include water
contents and results of set time tests according to AASHTO T 197 that were conducted on both a
test and reference concrete, using cement from the source that is used as a standard by the
Bureau of Materials and Physical Research.  The cement content for all required tests shall either
be according to applicable specifications or 335 kg/cu m (5.65 cwt/cu yd).  Compressive strength
test results for six months and one year will not be required.

Prior to the approval of an admixture, the Engineer may conduct all or part of the applicable
tests on a sample that is representative of the material to be furnished.  The test and reference
concrete mixtures tested by the Engineer will contain a cement content of 335 kg/cu m
(5.65 cwt/cu yd).

The manufacturer shall submit certification, both initially and annually thereafter, giving the
following information according to ASTM C 494; the average and manufacturing range of specific
gravity, the average and manufacturing range of solids in the solution, and the average and
manufacturing range of pH.  The initial and annual certifications shall further state that all
admixtures, except chloride-based accelerators, shall contain no more than 0.3 percent chloride
by mass.  The initial submittal shall also include an infrared spectrophotometer trace no more than
five years old.

Annual re-submittals will be required and shall include certification that no changes have been
made in the formulation since it was initially approved.  The certification shall state that the
admixture is the same as previously approved, and the Engineer may conduct such tests as
deemed desirable to check the properties of the material before re-approval is granted.
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When test results are more than seven years old, the manufacturer shall re-submit the
infrared spectrophotometer trace and the report prepared by an independent laboratory that is
accredited by AASHTO Accreditation Program.

1021.02  Air-Entraining Admixtures.  Air-entraining admixtures shall conform to the
requirements of AASHTO M 154.

If the manufacturer certifies that the air-entraining admixture is an aqueous solution of Vinsol
resin that has been neutralized with sodium hydroxide (caustic soda), testing for compliance with
the requirements may be waived by the Engineer.  In the certification, the manufacturer shall
show complete information with respect to the formulation of the solution, including the number of
parts of Vinsol resin to each part of sodium hydroxide.  Before the approval of its use is granted,
the Engineer will test the solution for its air-entraining quality in comparison with a solution
prepared and kept for that purpose.

1021.03  Retarding and Water-Reducing Admixtures.  The admixture shall comply with the
following requirements:

(a) The retarding admixture shall comply with the requirements of AASHTO M 194, Type B
(retarding) or Type D (water-reducing and retarding).

(b) The water-reducing admixture shall comply with the requirements of AASHTO M 194,
Type A.

(c) The high range water-reducing admixture shall comply with the requirements of AASHTO
M 194, Type F (high range water-reducing) or Type G (high range water-reducing and
retarding).

When a Type F or Type G high range water-reducing admixture is used, water-cement
ratios shall be a minimum of 0.32.

Type F or Type G admixtures may be used, subject to the following restrictions:

For Class MS, SI, RR, SC and SH concrete, the water-cement ratio shall be a
maximum of 0.44.

The Type F or Type G admixture shall be added at the jobsite unless otherwise
directed by the Engineer.  The initial slump shall be a minimum of 40 mm (1 1/2 in.)
prior to addition of the Type F or Type G admixture, except as approved by the
Engineer.

When a Type F or Type G admixture is used, retempering with water or with a Type G
admixture will not be allowed.  An additional dosage of a Type F admixture, not to
exceed 40 percent of the original dosage, may be used to retemper concrete once,
provided set time is not unduly affected.  A second retempering with a Type F
admixture may be used for all classes of concrete except Class PP and SC, provided
that the dosage does not exceed the dosage used for the first retempering, and
provided that the set time is not unduly affected.  No further retempering will be
allowed.

Air tests shall be performed after the addition of the Type F or Type G admixture.
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1021.04  Set Accelerating Admixtures.  The admixture shall comply with the requirements of
AASHTO M 194, Type C (accelerating) or Type E (water reducing and accelerating)”

80094

FLUORESCENT ORANGE SHEETING ON DRUMS (BDE)

Effective:  November 1, 2000
Revised:  January 1, 2003

Revise the first sentence of the first paragraph of Article 702.03(e) of the Standard Specifications
to read:

“Drums shall be nonmetallic and have alternating reflectorized Type AA or Type AP fluorescent
orange and reflectorized white horizontal, circumferential stripes.”

80025
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PAYMENTS TO SUBCONTRACTORS (BDE)

Effective:  June 1, 2000

Federal regulations found at 49 CFR §26.29 mandate the Department to establish a contract
clause to require contractors to pay subcontractors for satisfactory performance of their
subcontracts within a specific number of days after receipt of each payment made to the
contractor, and to require the prompt return of retainage withheld from subcontractors.

State law addresses the timing of payments to be made to subcontractors.  Section 7 of the
Prompt Payment Act, 30 ILCS 540/7, generally requires that when a contractor receives any
payment from the Department, the contractor is required to make corresponding, proportional
payments to each subcontractor performing work within 15 calendar days after receipt of the state
payment.  Section 7 of the State Prompt Payment Act further provides that interest in the amount
of 2% per month, in addition to the payment due, shall be paid to any subcontractor by the
Contractor if the payment required by the Act is withheld or delayed without reasonable cause.
The Act also provides that the time for payment required and the calculation of any interest due
applies to transactions between subcontractors and lower-tier subcontractors throughout the
contracting chain.

This Special Provision establishes the required federal contract clause, and adopts the 15
calendar day requirement of the Act for purposes of compliance with the federal regulation
regarding payments to subcontractors.  This contract is subject to the following payment
obligations.

As partial payments are made to the Contractor in accordance with Article 109.07 of the Standard
Specifications for Road and Bridge Construction, the Contractor shall make a corresponding
partial payment within 15 calendar days to each subcontractor in proportion to the work
satisfactorily completed by each subcontractor.  The proportionate amount of partial payment due
to each subcontractor shall be determined by the quantities measured or otherwise determined as
eligible for payment by the Department and included in the partial payment to the Contractor.
Subcontractors shall be paid in full, including the return of any retainage previously withheld,
within 15 calendar days after the subcontractor's work has been satisfactorily completed.

This Special Provision does not create any rights in favor of any subcontractor against the State
of Illinois or authorize any cause of action against the State of Illinois on account of any payment,
nonpayment, delayed payment or interest claimed by application of the State Prompt Payment
Act.  The Department will neither determine the reasonableness of any cause for delay of
payment nor enforce any claim to payment, including interest.  Moreover, the Department will not
approve any delay or postponement of the 15 day requirement.  State law creates remedies
available to any subcontractor or material supplier, regardless of tier, who has not been paid for
work properly performed or material furnished.  These remedies are a lien against public funds set
forth in Section 23(c) of the Mechanics Lien Act, 770 ILCS 60/23(c), and a recovery on the
Contractor’s payment bond in accordance with the Public Construction Bond Act, 30 ILCS 550.
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PORTLAND CEMENT CONCRETE (BDE)

Effective:  November 1, 2002

Add the following paragraph after the fourth paragraph of Article 1103.01(b) of the Standard
Specifications:

“The truck mixer shall be approved before use according to the Bureau of Materials and
Physical Research’s Policy Memorandum, “Approval of Concrete Plants and Delivery
Trucks”.”

Add the following paragraph after the first paragraph of Article 1103.01(c) of the Standard
Specifications:

“The truck agitator shall be approved before use according to the Bureau of Materials and
Physical Research’s Policy Memorandum, “Approval of Concrete Plants and Delivery
Trucks”.”

Add the following paragraph after the first paragraph of Article 1103.01(d) of the Standard
Specifications:

“The nonagitator truck shall be approved before use according to the Bureau of Materials
and Physical Research’s Policy Memorandum, “Approval of Concrete Plants and Delivery
Trucks”.”

Revise the first sentence of the first paragraph of Article 1103.02 of the Standard Specifications to
read:

“The plant shall be approved before production begins according to the Bureau of Materials and
Physical Research’s Policy Memorandum, “Approval of Concrete Plants and Delivery Trucks”.”

80083
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WORK ZONE TRAFFIC CONTROL DEVICES (BDE)

Effective:  January 1, 2003

Add the following to Article 702.01 of the Standard Specifications:

“All devices and combinations of devices shall meet the requirements of the National
Cooperative Highway Research Program (NCHRP) Report 350 for their respective categories.
The categories are as follows:

Category 1 includes small, lightweight, channelizing and delineating devices that have been in
common use for many years and are known to be crashworthy by crash testing of similar devices
or years of demonstrable safe performance.  These include cones, tubular markers, flexible
delineators and plastic drums with no attachments.  Category 1 devices shall be crash tested and
accepted or may be self-certified by the manufacturer.

Category 2 includes devices that are not expected to produce significant vehicular velocity
change but may otherwise be hazardous.  These include drums and vertical panels with lights,
barricades and portable sign supports.  Category 2 devices shall be crash tested and accepted for
Test Level 3.

Category 3 includes devices that are expected to cause significant velocity changes or other
potentially harmful reactions to impacting vehicles.  These include crash cushions, truck mounted
attenuators and other devices not meeting the definitions of Category 1 or 2.  Category 3 devices
shall be crash tested and accepted for Test Level 3.

Category 4 includes portable or trailer-mounted devices such as arrow boards, changeable
message signs, temporary traffic signals and area lighting supports.  Currently, there is no
implementation date set for this category and it is exempt from the NCHRP 350 compliance
requirement.

The Contractor shall provide a manufacturer’s self-certification letter for each Category 1
device and an FHWA acceptance letter for each Category 2 and Category 3 device used on the
contract.  The letters shall state the device meets the NCHRP 350 requirements for its respective
category and test level, and shall include a detail drawing of the device.”

Delete the third, fourth and fifth paragraphs of Article 702.03(b) of the Standard Specifications.

Delete the third sentence of the first paragraph of Article 702.03(c) of the Standard Specifications.

Delete the fourth paragraph of Article 702.05(a) of the Standard Specifications.

Revise the sixth paragraph of Article 702.05(a) of the Standard Specifications to read:

“When the work operations exceed four days, all signs shall be post mounted unless the
signs are located on the pavement or define a moving or intermittent operation.  When
approved by the Engineer, a temporary sign stand may be used to support a sign at 1.2 m
(5 ft) where posts are impractical.  Longitudinal dimensions shown on the plans for the
placement of signs may be increased up to 30 m (100 ft) to avoid obstacles, hazards or to
improve sight distance, when approved by the Engineer.  “ROAD CONSTRUCTION
AHEAD” signs will also be required on side roads located within the limits of the mainline
“ROAD CONSTRUCTION AHEAD” signs.”
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Delete all references to “Type 1A barricades” and “wing barricades” throughout Section 702 of the
Standard Specifications.

80097

VERTICAL BARRICADES (BDE)

Effective:  November 1, 2002
Revised:  January 1, 2003

Add the following to Article 702.03 of the Standard Specifications:

“(h) Vertical Barricades.  Vertical Barricades shall meet the requirements of the National
Cooperative Highway Research Program (NCHRP) Report 350 and the special provision
“Work Zone Traffic Control Devices”.  Vertical barricades may be used in lieu of cones,
drums or Type I and Type II barricades to channelize traffic.  Vertical barricades shall not
be used in lane closure tapers.”

80089
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TRAFFIC CONTROL DEFICIENCY DEDUCTION (BDE)

Effective:  April 1, 1992
Revised:  January 1, 2003

To ensure a prompt response to incidents involving the integrity of work zone traffic control, the
Contractor shall provide a telephone number where a responsible individual can be contacted 24
hours-a-day.

When the Engineer is notified, or determines a traffic control deficiency exists, he/she will notify
and direct the Contractor to correct the deficiency within a specified time.  The specified time,
which begins upon notification to the Contractor, will be from 1/2 hour to 12 hours based upon the
urgency of the situation and the nature of the deficiency.  The Engineer shall be the sole judge.

The deficiency may be any lack of repair, maintenance or non-compliance with the traffic control
plan.

If the Contractor fails to correct the deficiency within the specified time, a daily monetary
deduction will be imposed for each calendar day or fraction thereof the deficiency exists.  The
calendar day(s) will begin with notification to the Contractor and end with the Engineer's
acceptance of the correction.  The daily monetary deduction will be either $1,000 or 0.05 percent
of the awarded contract value, whichever is greater.

In addition, if the Contractor fails to respond, the Engineer may correct the deficiency and the cost
thereof will be deducted from monies due or which may become due the Contractor.  This
corrective action will in no way relieve the Contractor of his/her contractual requirements or
responsibilities.

5729I
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MATERIAL ALLOWANCES (BDE)

Effective: December 1, 2001

Revise the sixth paragraph of Article 109.07 of the Standard Specifications to read:

“In addition, payment may be made for materials prior to their use in the work.  These material
allowances may be paid at the discretion of the Department when satisfactory evidence is
presented by the Contractor.  Satisfactory evidence includes justification for the allowance (to
expedite the work, meet project schedules, regional or national material shortages, etc.),
documentation of material and transportation costs and evidence that such material is properly
stored on the project or at a secure location acceptable and accessible to the Department.
Material allowances will be considered only for nonperishable materials when the cost, including
transportation, exceeds $10,000 and such materials are not expected to be utilized within 60 days
of the request for the allowance.  For contracts valued under $500,000, the minimum $10,000
requirement may be met by combining the principal (material) product of no more than two
contract items.  An exception to this two item limitation may be considered for any contract
regardless of value for items in which material (products) are similar except for type and/or size.
Material allowances shall not exceed the value of the contract items in which used and shall not
include the cost of installation or related markups.  Amounts paid by the Department for material
allowances will be deducted from estimates due the Contractor as the material is used.  Two-
sided copies of the Contractor’s cancelled checks for materials and transportation must be
furnished to the Department within 60 days of payment of the allowances or the amounts will be
reclaimed by the Department."

80068

EROSION AND SEDIMENT CONTROL DEFICIENCY DEDUCTION (BDE)

Effective:  August 1, 2001
Revised:  November 1, 2001

When the Engineer is notified or determines an erosion and/or sediment control deficiency(s)
exists, he/she will direct the Contractor in writing to correct the deficiency.  The Contractor shall
then correct the deficiency within 24 hours.  The deficiency may be any lack of repair,
maintenance, or implementation of erosion and/or sediment control devices included in the
contract, or any failure to comply with the conditions of the National Pollutant Discharge
Elimination System (NPDES) Storm Water Permit for Construction Site Activities.

If the Contractor fails to correct the deficiency(s) within 24 hours, a daily monetary deduction will
be imposed for each calendar day or fraction thereof the deficiency exists.  The time period will
begin with the initial written notification to the Contractor and end with the Engineer’s acceptance
of the corrected work.  The per calendar day deduction will be either $1000.00 or 0.05 percent of
the awarded contract value, whichever is greater.

If the Contractor fails to respond, the Engineer may correct the deficiencies and deduct the cost
from monies due or which may become due the Contractor.  This corrective action shall in no way
relieve the Contractor of his/her contractual requirements or responsibilities.
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FREEZE-THAW RATING (BDE)

Effective:  November 1, 2002

Revise the first sentence of Article 1004.02(f) of the Standard Specifications to read:

“When coarse aggregate is used to produce portland cement concrete for base course,
base course widening, pavement, driveway pavement, sidewalk, shoulders, curb, gutter,
combination curb and gutter, median, paved ditch or their repair using concrete, the
gradation permitted will be determined from the results of the Department’s Freeze-Thaw
Test.”

80079

PLACEMENT OF ARROW BOARDS (BDE)

Effective:  August 1, 2001

Add the following to Article 701.04 of the Standard Specifications:

“(g) Arrow Boards.  Arrow boards shown on standards or in the plans at the beginning of
tapers, shall be placed at the beginning of the taper or in the closed lane within the first
90 m (300 ft) of the taper.”

80056
REMOVE AND RE-ERECT STEEL PLATE BEAM GUARDRAIL AND TRAFFIC BARRIER
TERMINALS

Effective:  January 1, 2001

Existing steel block-outs shall be replaced with wooden block-outs during the removal and re-
erection of steel plate beam guardrail and traffic barrier terminals.  The Wood block-outs shall be
according to the current standard applicable to the type of guardrail or terminal section being re-
erected.

The existing steel posts may be drilled to match the bolt pattern shown on standard 630001 for
the wood block-out or a new steel post shall be provided.

All existing "C" posts shall be removed and new steel posts shall be provided.

Payment for the replacement of the existing block-outs with new wood block-outs and the
modification of the existing steel posts or new replacement posts shall be included in the contract
unit price per meter (foot) for REMOVE AND RE-ERECT STEEL PLATE BEAM GUARDRAIL, of
the type specified, and at the contract unit price each for REMOVE AND RE-ERECT TRAFFIC
BARRIER TERMINALS, of the type specified.

80032
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SAND MODULE IMPACT ATTENUATORS (BDE)

Effective:  October 15, 1976
Revised:  April 1, 2002

Description.  This work shall consist of furnishing, erecting, and/or relocating sand module impact
attenuators and the construction of attenuator bases when specified.

Impact Attenuators.  Impact attenuators shall be the self purging sand module type.  The modules
shall meet the testing criteria contained in National Cooperative Highway Research Program
(NCHRP) Report 350 and shall be approved by the Department.  The modules shall be
preassembled to the greatest extent practicable so as to reduce to a minimum the on-site
installation time.  The attenuator installation shall be located, oriented, and the modules
assembled and filled to the nominal weights as shown on the plans.  Sand for filling the modules
shall conform to the requirements of Article 1003.01 of the Standard Specifications for FA-1 or
FA-2 Class A quality.  Unbagged sand containing not more than 5 percent moisture shall be used
for filling modules.

Attenuator Bases.  Prior to constructing attenuator bases, the subgrade shall be prepared to the
satisfaction of the Engineer.

Attenuator bases may be constructed of either portland cement concrete or bituminous at the
option of the Contractor.  Portland cement concrete bases shall be 150 mm (6 in.) thick and
conform to the applicable requirements of Section 424 of the Standard Specifications.  Bituminous
bases shall be 200 mm (8 in.) thick and conform to the applicable requirements of Section 408 of
the Standard Specifications.

The surface of the base shall be slightly sloped or crowned to facilitate drainage.  The perimeter
of each module and the specified mass (weight) of sand in each module shall be painted on the
surface of the base.

Temporary.  When specified as temporary, the impact attenuator shall be striped according to
Standard 702001 for drums.  All maintenance of the temporary impact attenuators shall be the
responsibility of the Contractor until removal is directed by the Engineer.  When the Engineer
determines the sand module impact attenuators are no longer required, the installation shall be
dismantled with all sand modules and related hardware becoming the property of the Contractor.

Relocate.  When the work specifies relocating the sand module impact attenuators as shown on
the plans, each module shall be kept in proper orientation and position.  The sand modules shall
be refilled with sand when necessary.
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Replacement.  When the work specifies replacement of one or more individual sand module
impact attenuators damaged by traffic, other than construction traffic, the following will apply.
When damage to initial installation occurs, the damaged modules and the contents shall be
removed completely and replaced with the required number of modules necessary to restore the
installation to its original condition.  The Contractor shall dispose of all damaged materials
according to Article 202.03 of the Standard Specifications, and furnish and install new sand
modules as directed by the Engineer.  Sand modules that are not damaged, but have been
laterally shifted from their original position shall be realigned and relocated to their original
locations, as directed by the Engineer.  Any modules damaged by the Contractor's forces shall be
replaced or relocated at his/her expense.

The Contractor shall respond within 12 hours to any call from the Engineer concerning
replacement of the sand module impact attenuators.  If the Contractor does not respond and does
not complete his/her work within 36 hours after initial call from the Engineer, then the Contractor
shall be liable to the Department from the time of the initial call, in the amount of $200/calendar
day, per sand module, not as a penalty but as liquidated damages, until replacement occurs.

Method of Measurement.  Contract quantities for attenuator bases may be accepted according to
Article 202.07(a) of the Standard Specifications.  When measured, attenuator bases will be
measured in place and the dimensions used to calculate square meters (square yards) will not
exceed those as shown on the plans.

Sand module impact attenuators will be measured as each for each individual module.

Basis of Payment.  Attenuator bases will be paid for at the contract unit price per square meter
(square yard) for ATTENUATOR BASE.

Impact attenuators will be paid for at the contract unit price each for SAND MODULE IMPACT
ATTENUATOR, SAND MODULE IMPACT ATTENUATOR (TEMPORARY), SAND MODULE
IMPACT ATTENUATOR (RELOCATE), or SAND MODULE IMPACT ATTENUATOR
(REPLACEMENT).

80038
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ATTACHMENTS

        A.      Employment Preference for Appalachian Contracts
                   (included in Appalachian contracts only)

I.   GENERAL

 1. These contract provisions shall apply to all word performed on the
contract by the contractor’s own organization and with the assistance
of workers under the contractor’s immediate superintendence and to
all work performed on the contract by piecework, station work, or by
subcontract.

 2.  Except as otherwise provided for in each section, the contractor
shall insert in each subcontract all of the stipulations contained in
these Required Contract Provisions, and further require their inclusion
in any lower tier subcontract or purchase order that may in turn be
made.  The Required Contract Provisions shall not be incorporated by
reference in any case.  The prime contractor shall be responsible for
compliance by any subcontractor or lower tier subcontractor with these
Required Contract Provisions.

 3.  A breach of any of the stipulations contained in these Required
Contract Provisions shall be sufficient grounds for termination of the
contract.

 4.  A breach of the following clauses of the Required Contract
Provisions may also be grounds for debarment as provided in 29 CFR
5.12:

Section I, paragraph 2;
Section IV, paragraphs 1, 2, 3, 4 and 7;
Section V, paragraphs 1 and 2a through 2g.

 5.  Disputes arising out of the labor standards provisions of Section IV
(except paragraph 5) and Section V of these Required Contract
Provisions shall not be subject to the general disputes clause of this
contract.  Such disputes shall be resolved in accordance with the
procedures of the U.S. Department of Labor (DOL) as set forth in 29
CFR 5, 6 and 7.  Disputes within the meaning of this clause include
disputes between the contractor (or any of its subcontractors) and the
contracting agency, the DOL, or the contractor’s employees or their
representatives.

 6.  Selection of Labor: During the performance of this contract, the
contractor shall not:

      a.  Discriminate against labor from any other State,
      possession, or territory of the United States (except for
      employment preference for Appalachian contracts, when
      applicable, as  specified in Attachment A), or

      b.  Employ convict labor for any purpose within the limits of

  the project unless it is labor performed by convicts who are on
  parole, supervised release, or probation.

II.  NONDISCRIMINATION

  (Applicable to all Federal-aid construction contracts and to all
  related subcontracts of $10,000 or more.)

  1.  Equal Employment Opportunity:  Equal employment opportunity
(EEO) requirements not to discriminate and to take affirmative action
to assure equal opportunity as set forth under laws, executive orders,
rules, regulations (28 CFR 35, 29 CFR 1630 and 41 CFR 60 (and
orders of the Secretary of Labor as modified by the provisions
prescribed herein, and imposed pursuant to 23 U.S.C. 140 shall
constitute the EEO and specific affirmative action standards for the
contractor’s project activities under this contract.  The Equal
Opportunity Construction Contract Specifications set forth under 41
CFR 60-4.3 and the provisions of the American Disabilities Act of 1990
(42 U.S.C. 12101 et seq.) set forth under 28 CFR 35 and 29 CFR 1630
are incorporated by reference in this contract.  In the execution of this
contract, the contractor agrees to comply with the following minimum
specific requirement activities of EEO:

      a.  The contractor will work with the State highway agency
      (SHA) and the Federal Government in carrying out EEO
      obligations and in their review of his/her activities under the
      contract.

      b.  The contractor will accept as his operating policy the
      following statement:

      “It is the policy of this Company to assure that applicants are
      employed, and that employees are treated during employment,
      without regard to their race, religion, sex, color, national origin,
      age or disability.  Such action shall include:  employment,
      upgrading, demotion, or transfer; recruitment or recruitment
      advertising; layoff or termination; rates of pay or other forms
      of compensation; and selection for training, including
      apprenticeship, preapprenticeship, and/or on-the-job-training.”

  2.  EEO Officer:  The contractor will designate and make known to
the SHA contracting officers an EEO Officer who will have the
responsibility for an must be capable of effectively administering and
promoting an active contractor program of EEO and who must be
assigned adequate authority and responsibility to do so.

  3.  Dissemination of Policy:  All members of the contractor’s staff who
are authorized to hire, supervise, promote, and discharge employees,
or who recommend such action, or who are substantially involved in
such action, will be made fully cognizant of, and will implement, the
contractor’s EEO policy and contractual responsibilities to provide
EEO in each grade and classification of employment. To ensure that
the above
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agreement will be met, the following actions will be taken as a
minimum:

      a.  Periodic meetings of supervisory and personnel office
      employees will be conducted before the start of work and then
      not less often than once every six months, at which time the
      contractor’s EEO policy and its implementation will be
      reviewed and explained.  The meetings will be conducted by
      the EEO Officer.

      b.  All new supervisory or personnel office employees will be
      given a thorough indoctrination by the EEO Officer, covering all
      major aspects of the contractor’s EEO obligations within thirty
      days following their reporting for duty with the contractor.

      c.  All personnel who are engaged in direct recruitment for the
      project will be instructed by the EEO Officer in the contractor’s
      procedures for locating and hiring minority group employees.

      d.  Notices and posters setting forth the contractor’s EEO
      policy will be placed in areas readily accessible to employees,
      applicants for employment and potential employees.

      e.  The contractor’s EEO policy and the procedures to
      implement such policy will be brought to the attention of
      employees by means of meetings, employee handbooks, or
      other appropriate means.

  4.  Recruitment:  When advertising for employees, the contractor will
include in all advertisements for employees the notation:  “An Equal
Opportunity Employer.”  All such advertisements will be placed in
publications having a large circulation among minority groups in the
area from which the project work force would normally be derived.

      a.  The contractor will, unless precluded by a valid bargaining
      agreement, conduct systematic and direct recruitment through
      public and private employees referral sources likely to yield
      qualified minority group applicants.  To meet this requirement,
      the contractor will identify sources of potential minority group
      employees, and establish which such identified sources
      procedures whereby minority group applicants may be referred
      to the contractor for employment consideration.

      b.  In the event the contractor has a valid bargaining
      agreement providing for exclusive hiring hall referrals, he is
      expected to observe the provisions of that agreement to the
      extent that the system permits the contractor’s compliance
      with EEO contract provisions.  (The DOL has held that where
      implementation of such agreements have the effect of
      discriminating against minorities or women, or obligates the
      contractor to do the same, such implementation violates
      Executive Order 11246, as amended.)

      c.  The contractor will encourage his present employees to
      refer minority group applicants for employment.  Information
      and procedures with regard to referring minority group
      applicants will be discussed with employees.

  5.  Personnel Actions:  Wages, working conditions, and employee
benefits shall be established and administered, and personnel actions
of every type, including hiring, upgrading, promotion, transfer,
demotion, layoff, and termination, shall be taken without regard to
race, color, religion, sex, national origin, age or disability.  The
following procedures shall be followed:

      a.  The contractor will conduct periodic inspections of project
      sites to insure that working conditions and employee facilities
      do not indicate discriminatory treatment of project site
      personnel.

      b.  The contractor will periodically evaluate the spread of
      wages paid within each classification to determine any
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      evidence of discriminatory wage practices.

      c.  The contractor will periodically review selected personnel
      actions in depth to determine whether there is evidence of
      discrimination.  Where evidence is found, the contractor will
      promptly take corrective action.  If the review indicates that
      the discrimination may extend beyond the actions reviewed,
      such corrective action shall include all affected persons.

      d.  The contractor will promptly investigate all complaints of
      alleged discrimination made to the contractor in connection
      with his obligations under this contract, will attempt to resolve
      such complaints, and will take appropriate corrective action
      within a reasonable time.  If the investigation indicates that the
      discrimination may affect persons other than the complainant,
      such corrective action shall include such other persons.  Upon
      completion of each investigation, the contractor will inform
      every complainant of all of his avenues of appeal.

  6.  Training and Promotion:

      a.  The contractor will assist in locating, qualifying, and
      increasing the skills of minority group and women employees,
      and applicants for employment.

      b.  Consistent with the contractor’s work force requirements
      and as permissible under Federal and State regulations, the
      contractor shall make full use of training programs, i.e.,
      apprenticeship, and on-the-job training programs for the
      geographical area of contract performance.  Where feasible, 25
      percent of apprentices or trainees in each occupation shall be
      in their first year of apprenticeship or training.  In the event a
      special provision for training is provided under this contract,
      this subparagraph will be superseded as indicated in the special
      provision.

      c.  The contractor will advise employees and applicants for
      employment of available training programs and entrance
      requirements for each.

      d.  The contractor will periodically review the training and
      promotion potential of minority group and women employees
      and will encourage eligible employees to apply for such training
      and promotion.

  7.  Unions:  If the contractor relies in whole or in part upon
unions as a source of employees, the contractor will use his/her best
efforts to obtain the cooperation of such unions to increase
opportunities for minority groups and women within the unions, and to
effect referrals by such unions of minority and female employees.
Actions by the contractor either directly or through a contractor’s
association acting as agent will include the procedures set forth below:

      a.  The contractor will use best efforts to develop, in
      cooperation with the unions, joint training programs aimed
      toward qualifying more minority group members and women
      for membership in the unions and increasing the skills of
      minority group employees and women so that they may qualify
      for higher paying employment.

      b.  The contractor will use best efforts to incorporate an EEO
      clause into each union agreement to the end that such union
      will be contractually bound to refer applicants without regard
      to their race, color, religion, sex, national origin, age or
      disability.

      c.  The contractor is to obtain information as to the referral
      practices and policies of the labor union except that to the
      extent such information is within the exclusive possession of
      the labor union and such labor union refuses to furnish such
      information to the contractor, the contractor shall so certify to



      the SHA and shall set forth what efforts have been made to
      obtain such information.

      d.  In the event the union is unable to provide the contractor
      with a reasonable flow of minority and women referrals within
      the time limit set forth in the collective bargaining agreement,
      the contractor will, through independent recruitment efforts, fill
      the employment vacancies without regard to race, color,
      religion, sex, national origin, age or disability; making full
      efforts to obtain qualified and/or quailifiable minority group
      persons and women.  (The DOL has held that it shall be no
      excuse that the union with which the contractor has a
      collective bargaining agreement providing for exclusive referral
      failed to refer minority employees.)  In the event the union
      referral practice prevents the contractor from meeting the
      obligations pursuant to Executive Order 11246, as amended,
      and these special provisions, such contractor shall immediately
      notify the SHA.

  8.  Selection of Subcontractors, Procurement of Materials and
Leasing of Equipment:  The contractor shall not discriminate on the
grounds of race, color, religion, sex, national origin, age or disability in
the selection and retention of subcontractors, including procurement of
materials and leases of equipment.

      a.  The contractor shall notify all potential subcontractors and
      suppliers of his/her EEO obligations under this contract.

      b.  Disadvantaged business enterprises (DBE), as defined in 49
      CFR 23, shall have equal opportunity to compete for and
      perform subcontracts which the contractor enters into
      pursuant to this contract.  The contractor will use his best
      efforts to solicit bids from and to utilize DBE subcontractors or
      subcontractors with meaningful minority group and female
      representation among their employees.  Contractors shall
      obtain lists of DBE construction firms from SHA personnel.

      c.  The contractor will use his best efforts to ensure
      subcontractor compliance with their EEO obligations.

  9.  Records and Reports:  The contractor shall keep such records as
necessary to document compliance with the EEO requirements.  Such
records shall be retained for a period of three years following
completion of the contract work and shall be available at reasonable
times and places for inspection by authorized representatives of the
SHA and the FHWA.

      a.  The records kept by the contractor shall document the
      following:

        (1)  The number of minority and non-minority group members
        and women employed in each work classification on the
        project;

        (2)  The progress and efforts being made in cooperation with
        unions, when applicable, to increase employment
        opportunities for minorities and women;

        (3)  The progress and efforts being made in locating, hiring,
        training, qualifying, and upgrading minority and female
        employees; and

        (4)  The progress and efforts being made in securing the
        services of DBE subcontractors or subcontractors with
        meaningful minority and female representation among their
        employees.

     b.  The contractors will submit an annual report to the SHA
     each July for the duration of the project, indicating the number
     of minority, women, and non-minority group employees
      currently engaged in each work classification required by the
      contract work.  This information is to be reported on Form
      FHWA-1391.  If on-the-job training is being required by special
      provision, the contractor will be required to collect and report
      training data.

III.  NONSEGREGATED FACILITIES

    (Applicable to all Federal-aid construction contracts and to all
related subcontracts of $10,000 or more.)

      a.  By submission of this bid, the execution of this contract or
subcontract, or the consummation of this material supply agreement or
purchase order, as appropriate, the bidder, Federal-aid construction
contractor, subcontractor, material supplier, or vendor, as appropriate,
certifies that the firm does not maintain or provide for its employees
any segregated facilities at any of its establishments, and that the firm
does not permit its employees to perform their services at any
location, under its control, where segregated facilities are maintained.
The firm agrees that a breach of this certification is a violation of the
EEO provisions of this contract.  The firm further certifies that no
employee will be denied access to adequate facilities on the basis of
sex or disability.

      b.  As used in this certification, the term “segregated facilities”
means any waiting rooms, work areas, restrooms and washrooms,
restaurants and other eating areas, timeclocks, locker rooms, and
other storage or dressing areas, parking lots, drinking fountains,
recreation or entertainment areas, transportation, and housing facilities
provided for employees which are segregated by explicit directive, or
are, in fact, segregated on the basis of race, color, religion, national
origin, age or disability, because of habit, local custom, or otherwise.
The only exception will be for the disabled when the demands for
accessibility override (e.g. disabled parking).

      c.  The contractor agrees that it has obtained or will obtain
identical certification from proposed subcontractors or material
suppliers prior to award of subcontracts or consummation of material
supply agreements of $10,000 or more and that it will retain such
certifications in its files.

IV.  PAYMENT OF PREDETERMINED MINIMUM WAGE

    (Applicable to all Federal-aid construction contracts exceeding
$2,000 and to all related subcontracts, except for projects located on
roadways classified as local roads or rural minor collectors, which are
exempt.)

  1.  General:

      a.  All mechanics and laborers employed or working upon the
      site of the work will be paid unconditionally and not less often
      than once a week and without subsequent deduction or rebate
      on any account [except such payroll deductions as are
      permitted by regulations (29 CFR 3) issued by the Secretary of
      Labor under the Copeland Act (40 U.S.C. 276c)] the full
      amounts of wages and bona fide fringe benefits (or cash
      equivalents thereof) due at time of payment.  The payment
      shall be computed at wage rates not less than those contained
      in the wage determination of the Secretary of Labor
      (hereinafter “the wage determination”) which is attached
      hereto and made a part hereof, regardless of any contractual
      relationship which may be alleged to exist between the
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      contractor or its subcontractors and such laborers and
      mechanics.  The wage determination (including any additional
      classifications and wage rates conformed under paragraph 2 of
      this Section IV and the DOL poster (WH-1321) or Form FHWA-
      1495) shall be posted at all times by the contractor and its
      subcontractors at the site of the work in a prominent and
      accessible place where it can be easily seen by the workers.
      For the purpose of this Section, contributions made or costs
      reasonably anticipated for bona fide fringe benefits under
      Section 1(b)(2) of the Davis-Bacon Act (40 U.S.C. 276a) on
      behalf of laborers or mechanics are considered wages paid to
      such laborers or mechanics, subject to the provisions of
      Section IV, paragraph 3b, hereof.  Also, for the purpose of this
      Section, regular contributions made or costs incurred for more
      than a weekly period (but not less often than quarterly) under
      plans, funds, or programs, which cover the particular weekly
      period, are deemed to be constructively made or incurred
      during such weekly period.  Such laborers and mechanics shall
      be paid the appropriate wage rate and fringe benefits on the
      wage determination for the classification of work actually
      performed, without regard to skill, except as provided in
      paragraphs 4 and 5 of this Section IV.

      b.  Laborers or mechanics performing work in more than one
      classification may be compensated at the rate specified for
      each classification for the time actually worked therein,
      provided, that the employer’s payroll records accurately set
      forth the time spent in each classification in which work is
      performed.

      c.  All rulings and interpretations of the Davis-Bacon Act and
      related acts contained in 29 CFR 1, 3, and 5 are herein
      incorporated by reference in this contract.

  2.  Classification:

      a.  The SHA contracting officer shall require that any class of
      laborers or mechanics employed under the contract, which is
      not listed in the wage determination, shall be classified in
      conformance with the wage determination.

      b.  The contracting officer shall approve an additional
      classification, wage rate and fringe benefits only when the
      following criteria have been met:

        (1)  the work to be performed by the additional classification
        requested is not performed by a classification in the wage
        determination;

        (2)  the additional classification is utilized in the area by the
        construction industry;

        (3)  the proposed wage rate, including any bona fide fringe
        benefits, bears a reasonable relationship to the wage rates
        contained in the wage determination; and

        (4)  with respect to helpers, when such a classification
        prevails in the area in which the work is performed.

      c.  If the contractor or subcontractors, as appropriate, the
      laborers and mechanics (if known) to be employed in the
      additional classification or their representatives, and the
      contracting officer agree on the classification and wage rate
      (including the amount designated for fringe benefits where
      appropriate), a report of the action taken shall be sent by the
      contracting officer to the DOL, Administrator of the Wage and
      Hour Division, Employment Standards Administration,
      Washington, D.C. 20210.  The Wage and Hour Administrator,
      or an authorized representative, will approve, modify, or

Page 4

      disapprove every additional classification action within 30 days
      of receipt and so advise the contracting officer or will notify
      the contracting officer within the 30-day period that additional
      time is necessary.

      d. In the event the contractor or subcontractors, as
      appropriate, the laborers or mechanics to be employed in the
      additional classification or their representatives, and the
      contracting officer do not agree on the proposed classification
      and wage rate (including the amount designated for fringe
      benefits, where appropriate), the contracting officer shall refer
      the question, including the views of all interested parties and
      the recommendation of the contracting officer, to the Wage
      and Hour Administrator for determination. Said Administrator,
      or an authorized representative, will issue a determination
      within 30 days of receipt and so advised the contracting
      officer or will notify the contracting officer within the 30-day
      period that additional time is necessary.

      e.  The wage rate (including fringe benefits where appropriate)
      determined pursuant to paragraph 2c or 2d of this Section IV
      shall be paid to all workers performing work in the additional
      classification from the first day on which work is performed in
      the classification.

  3.  Payment of Fringe Benefits:

      a.  Whenever the minimum wage rate prescribed in the
      contract for a class of laborers or mechanics includes a fringe
      benefit which is not expressed as an hourly rate, the
      contractor or subcontractors, as appropriate, shall either pay
      the benefit as stated in the wage determination or shall pay
      another bona fide fringe benefit or an hourly case equivalent
      thereof.

      b.  If the contractor or subcontractor, as appropriate, does not
      make payments to a trustee or other third person, he/she may
      consider as a part of the wages of any laborer or mechanic the
      amount of any cost reasonably anticipated in providing bona
      fide fringe benefits under a plan or program, provided that the
      Secretary of Labor has found, upon the written request of the
      contractor, that the applicable standards of the Davis-Bacon
      Act have been met.  The Secretary of Labor may require the
      contractor to set aside in a separate account assets for the
      meeting of obligations under the plan or program.

  4.  Apprentices and Trainees (Programs of the U.S. DOL) and
       Helpers:

      a.  Apprentices:

        (1)  Apprentices will be permitted to work at less than the
    predetermined rate for the work they performed when they
    are employed pursuant to and individually registered in a bona
    fide apprenticeship program registered with the DOL,
    Employment and Training Administration, Bureau of
    Apprenticeship and Training, or with a State apprenticeship
    agency recognized by the Bureau, or if a person is employed
    in his/her first 90 days of probationary employment as an
    apprentice in such an apprenticeship program, who is not
    individually registered in the program, but who has been
    certified by the Bureau of Apprenticeship and Training or a
    State apprenticeship agency (where appropriate) to be eligible
    for probationary employment as an apprentice.

        (2)  The allowable ratio of apprentices to journeyman-level
    employees on the job site in any craft classification shall not



    be greater than the ratio permitted to the contractor as to the
    entire work force under the registered program.  Any
    employee listed on a payroll at an apprentice wage rate, who
    is not registered or otherwise employed as stated above, shall
    be paid not less than the applicable wage rate listed in the
    wage determination for the classification of work actually
    performed.  In addition, any apprentice performing work on
    the job site in excess of the ratio permitted under the
    registered program shall be paid not less than the applicable
    wage rate on the wage determination for the work actually
    performed.  Where a contractor or subcontractor is
    performing construction on a project in a locality other than
    that in which its program is registered, the ratios and wage
    rates (expressed in percentages of the journeyman-level
    hourly rate) specified in the contractor’s or subcontractor’s
    registered program shall be observed.

        (3)  Every apprentice must be paid at not less than the rate
    specified in the registered program for the apprentice’s level
    of progress, expressed as a percentage of the journeyman-
    level hourly rate specified in the applicable wage
    determination.  Apprentices shall be paid fringe benefits in
    accordance with the provisions of the apprenticeship program.
    If the apprenticeship program does not specify fringe benefits,
    apprentices must be paid the full amount of fringe benefits listed
    on the wage determination for the applicable classification.  If
    the Administrator for the Wage and Hour Division determines
    that a different practice prevails for the applicable apprentice
    classification, fringes shall be paid in accordance with that
    determination.

        (4)  In the event the Bureau of Apprenticeship and Training,
    or a State apprenticeship agency recognized by the Bureau,
    withdraws approval of an apprenticeship program, the
    contractor or subcontractor will no longer be permitted to
    utilize apprentices at less than the applicable predetermined
    rate for the comparable work performed by regular employees
    until an acceptable program is approved.

      b.  Trainees:

        (1)  Except as provided in 29 CFR 5.16, trainees will not be
    permitted to work at less than the predetermined rate for the
    work performed unless they are employed pursuant to and
    individually registered in a program which has received prior
    approval, evidenced by formal certification by the DOL,
    Employment and Training Administration.

        (2)  The ratio of trainees to journeyman-level employees on
    the job site shall not be greater than permitted under the plan
    approved by the Employment and Training Administration.
    Any employee listed on the payroll at a trainee rate who is not
    registered and participating in a training plan approved by the
    Employment and Training Administration shall be paid not less
    than the applicable wage rate on the wage determination for
    the classification of work actually performed.  In addition, any
    trainee performing work on the job site in excess of the ratio
    permitted under the registered program shall be paid not less
    than the applicable wage rate on the wage determination for
    the work actually performed.

        (3)  Every trainee must be paid at not less than the rate
    specified in the approved program for his/her level of progress,
    expressed as a percentage of the journeyman-level hourly rate
    specified in the applicable wage determination. Trainees shall be
    paid fringe benefits in accordance with the provisions of the
    trainee program.  If the trainee program does not mention fringe
    benefits, trainees shall be paid the full amount of fringe benefits
    listed on the wage determination unless the Administrator of the

    Wage and Hour Division determines that there is an
    apprenticeship program associated with the corresponding
    journeyman-level wage rate on the wage determination which
    provides for less than full fringe benefits for apprentices, in
    which cases such trainees shall receive the same fringe benefits
    as apprentices.

        (4)  In the event the Employment and Training Administration
    withdraws approval of a training program, the contractor or
    subcontractor will no longer be permitted to utilize trainees at
    less than the applicable predetermined rate for the work
    performed until an acceptable program is approved.

      c.  Helpers:
      Helpers will be permitted to work on a project if the helper
      classification is specified and defined on the applicable wage
      determination or is approved pursuant to the conformance
      procedure set forth in Section IV. 2.  Any worker listed on a payroll
      at a helper wage rate, who is not a helper under a approved
      definition, shall be paid not less than the applicable wage rate on
      the wage determination for the classification of work actually
      performed.

  5.  Apprentices and Trainees (Programs of the U.S. DOT):

Apprentices and trainees working under apprenticeship and skill
training programs which have been certified by the Secretary of
Transportation as promoting EEO in connection with Federal-aid
highway construction programs are not subject to the requirements of
paragraph 4 of this Section IV.  The straight time hourly wage rates for
apprentices and trainees under such programs will be established by
the particular programs.  The ratio of apprentices and trainees to
journeymen shall not be greater than permitted by the terms of the
particular program.

  6.  Withholding:

The SHA shall upon its own action or upon written request of an
authorized representative of the DOL withhold, or cause to be
withheld, from the contractor or subcontractor under this contract or
any other Federal contract with the same prime contractor or any other
Federally-assisted contract subject to Davis-Bacon prevailing wage
requirements which is held by the same prime contractor, as much of
the accrued payments or advances as may be considered necessary
to pay laborers and mechanics, including apprentices, trainee’s and
helpers, employed by the contractor or any subcontractor the full
amount of wages required by the contract.  In the event of failure to
pay any laborer or mechanic, including any apprentice, trainee, or
helper, employed or working on the site of the work, all or part of the
wages required by the contract, the SHA contracting officer may, after
written notice to the contractor, take such action as may be necessary
to cause the suspension of any further payment, advance, or
guarantee of funds until such violations have ceased.

  7.  Overtime Requirements:

No contractor or subcontractor contracting for any part of the
contract work which may require or involve the employment of
laborers, mechanics, watchmen, or guards (including apprentices,
trainees, and helpers described in paragraphs 4 and 5 above) shall
require or permit any laborer, mechanic, watchman, or guard in any
workweek in which he/she is employed on such work, to work in
excess of 40 hours in such workweek unless such laborer, mechanic,
watchman, or guard receives compensation at a rate not less than
one-and-one-half times his/her basic rate of pay for all hours worked in
excess of 40 hours in such workweek.
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  8.  Violation:

Liability for Unpaid Wages; Liquidated Damages:  In the event of
any violation of the clause set forth in paragraph 7 above, the
contractor and any subcontractor responsible thereof shall be liable to
the affected employee for his/her unpaid wages.  In addition, such
contractor and subcontractor shall be liable to the United States (in the
case of work done under contract for the District of Columbia or a
territory, to such District or to such territory) for liquidated damages.
Such liquidated damages shall be computed with respect to each
individual laborer, mechanic, watchman, or guard employed in
violation of the clause set forth in paragraph 7, in the sum of $10 for
each calendar day on which such employee was required or permitted
to work in excess of the standard work week of 40 hours without
payment of the overtime wages required by the clause set forth in
paragraph 7.

 9. Withholding for Unpaid Wages and Liquidated Damages:

      The SHA shall; upon its own action or upon written request of
any authorized representative of the DOL withhold, or cause to be
withheld, from any monies payable on account of work performed
by the contractor or subcontractor under any such  contract or any
other Federal contract with the same prime contractor, or any other
Federally-assisted contract subject to the Contract Work Hours and
Safety Standards Act, which is held by the same prime contractor,
such sums as may be determined to be necessary to satisfy any
liabilities of such contractor or subcontractor for unpaid wages and
liquidated damages as provided in the clause set forth in paragraph 8
above.

V. STATEMENTS AND PAYROLLS

  (Applicable to all Federal-aid construction contracts exceeding
  $2,000 and to all related subcontracts, except for projects
  located on roadways classified as local roads or rural collectors,
  which are exempt.)

  1. Compliance with Copeland Regulations (29 CFR 3):

      The contractor shall comply with the Copeland Regulations of
      the Secretary of Labor which are herein incorporated by
      reference.

  2. Payrolls and Payroll Records:

      a.  Payrolls and basic records relating thereto shall be
      maintained by the contractor and each subcontractor during
      the course of the work and preserved for a period of 3 years
      from the date of completion of the contract for all laborers,
      mechanics, apprentices, trainees, watchmen, helpers, and
      guards working at the site of the work.

      b.  The payroll records shall contain the name, social security
      number, and address of each such employee; his or her correct
      classification; hourly rates of wages paid (including rates of
      contributions or costs anticipated for bona fide fringe benefits
      or cash equivalent thereof the types described in Section
      1(b)(2)(B) of the Davis Bacon Act); daily and weekly number of
      hours worked; deductions made; and actual wages paid.  In
      addition, for Appalachian contracts, the payroll records shall
      contain a notation indicating whether the employee does, or
      does not, normally reside in the labor area as defined in
      Attachment A, paragraph 1.  Whenever the Secretary of Labor,
      pursuant to Section IV, paragraph 3b, has found that the
      wages of any laborer or mechanic include the amount of any
      costs reasonably anticipated in providing benefits under a plan
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      or program described in Section 1(b)(2)(B) of the Davis Bacon
      Act, the contractor and each subcontractor shall maintain
      records which show that the commitment to provide such
      benefits is enforceable, that the plan or program is financially
      responsible, that the plan or program has been communicated
      in writing to the laborers or mechanics affected, and show the
      cost anticipated or the actual cost incurred in providing
      benefits.  Contractors or subcontractors employing apprentices
      or trainees under approved programs shall maintain written
      evidence of the registration of apprentices and trainees, and
      ratios and wage rates prescribed in the applicable programs.

      c.  Each contractor and subcontractor shall furnish, each week
      in which any contract work is performed, to the SHA resident
      engineer a payroll of wages paid each of its employees
      (including apprentices trainees, and helpers, described in
      Section IV, paragraphs 4 and 5, and watchmen and guards
      engaged on work during the preceding weekly payroll period).

      The payroll submitted shall set out accurately and completely
      all of the information required to be maintained under
      paragraph 2b of this Section V.

      This information may be submitted in any form desired.
      Optional Form WH-347 is available for this purpose and may
      be purchased from the Superintendent of Documents (Federal
      stock number 029-005-0014-1), U.S. Government Printing
      Office, Washington, D.C. 20402.  The prime contractor is
      responsible for the submission of copies of payrolls by all
      suncontractors.

      d.  Each payroll submitted shall be accompanied by a
      “Statement of Compliance,” signed by the Contractor or
      subcontractor or his/her agent who pays or supervises the
      payment of the persons employed under the contract and shall
      certify the following:

        (1)  that the payroll for the payroll period contains the
        information required to be maintained under paragraph 2b
        of this Section V and that such information is correct and
        complete;

        (2)  that such laborer or mechanic (including each helper,
        apprentice, and trainee) employed  on the contract during
        the payroll period has been paid the full weekly wages
        earned, without rebate, either directly or indirectly, and that
        no deductions have been made either directly or indirectly
        from the full wages earned, other than permissible deductions
        as set forth in the Regulations, 29 CFR 3;

        (3)  that each laborer or mechanic has been paid not less that
        the applicable wage rate and fringe benefits or cash
        equivalent for the classification of worked performed, as
        specified in the applicable wage determination incorporated
        into the contract.

      e.  The weekly submission of a properly executed certification
      set forth on the reverse side of Optional Form WH-347 shall
      satisfy the requirement for submission of the “Statement of
      Compliance” required by paragraph 2d of this Section V.

      f.  The falsification of any of the above certifications may
      subject the contractor to civil or criminal prosecution under 18
      U/S. C. 1001 and 31 U.S.C. 231.

      g.  The contractor or subcontractor shall make the records
      required under paragraph 2b of this Section V available for



      inspection, copying, or transcription by authorized
      representatives of the SHA, the FHWA, or the DOL, and shall
      permit such representatives to interview  employees during
      working hours on the job.  If the contractor or subcontractor
      fails to submit the required records or to make them available,
      the SHA, the FHWA, the DOL, or all may, after written notice
      to the contractor, sponsor, applicant, or owner, take such
      actions as may be necessary to cause the suspension of any
      further payment, advance, or guarantee of funds. Furthermore,
      failure to submit the required records upon request or to make
      such records available may be grounds for debarment action
      pursuant to 29 CFR 5.12.

VI. RECORD OF MATERIALS, SUPPLIES, AND LABOR

  1.  On all federal-aid contracts on the national highway system,
except those which provide solely for the installation of protective
devices at railroad grade crossings, those which are constructed
on a force account or direct labor basis, highway beautification
contracts, and contracts for which the total final construction
cost for roadway and bridge is less than $1,000,000 (23 CFR
635) the contractor shall:

      a.  Become familiar with the list of specific materials and
      supplies contained in Form FHWA-47, “Statement of Materials
      and Labor Used by Contractor of Highway Construction
      Involving Federal Funds,” prior to the commencement of work
      under this contract.

      b.  Maintain a record of the total cost of all materials and
      supplies purchased for and incorporated in the work, and also
      of the quantities of those specific materials and supplies listed
      on Form FHWA-47, and in the units shown on Form FHWA-47.

      c.  Furnish, upon the completion of the contract, to the SHA
      resident engineer on /Form FHWA-47 together with the data
      required in paragraph 1b relative to materials and supplies, a
      final labor summary of all contract work indicating the total
      hours worked and the total amount earned.

  2.  At the prime contractor’s option, either a single report
covering all contract work or separate reports for the contractor
and for each subcontract shall be submitted.

VII. SUBLETTING OR ASSIGNING THE CONTRACT

  1.  The contractor shall perform with its own organization
contract work amounting to not less than 30 percent (or a greater
percentage if specified elsewhere in he contract) of the total
original contract price, excluding any specialty items designated
by the State.  Specialty items may be performed by subcontract
and the amount of any such specialty items performed may be
deducted form the total original contract price before computing
the amount of work required to be performed by the contractor’s
own organization (23 CFR 635).

      a.  “Its own organization” shall be construed to include only
      workers employed and paid directly by the prime contractor
      and equipment owned or rented by the prime contractor, with
      or without operators.  Such term does not include employees
      or equipment of a subcontractor, assignee, or agent of the
      prime contractor.

      b.  “Specialty Items” shall be construed to be limited to work
      that requires highly specialized knowledge, abilities, or
      equipment not ordinarily available in the type of contracting
      organizations qualified and expected to bid on the contract as a

    whole and in general are to be limited to minor components of
    the overall contract.

  2.  The contract amount upon which the requirements set forth in
paragraph 1 of Section VII is computed includes the cost of
material and manufactured products which are to be purchased or
produced by the contractor under the contract provisions.

  3.  The contractor shall furnish (a) a competent superintendent or
supervisor who is employed by the firm, has full authority to
direct performance of the work in accordance with the contract
requirements, and is in charge of all construction operations
(regardless of who performs the work) and (b) such other of its
own organizational resources (supervision, management, and
engineering services) as the SHA contracting officer determines is
necessary to assure the performance of the contract.

  4.  No portion of the contract shall be sublet, assigned or
otherwise disposed of except with the written consent of the
SHA contracting officer, or authorized representative, and such
consent when given shall not be construed to relieve the
contractor of any responsibility for the fulfillment of the contract.

Written consent will be given only after the SHA has assured that
each subcontract is evidenced in writing and that it contains all
pertinent provisions and requirements of the prime contract.

VIII. SAFETY:  ACCIDENT PREVENTION

  1.  In the performance of this contract the contractor shall comply
with all applicable Federal, State, and local laws governing safety,
health, and sanitation (23 CFR 635).  The contractor shall provide
all safeguards, safety devices and protective equipment and take
any other needed actions as it determines, or as the SHA
contracting officer may determine, to be reasonably necessary to
protect the life and health of employees on the job and the safety
of the public and to protect property in connection with the
performance of the work covered by the contract.

  2.  It is a condition of this contract, and shall be made a condition
of each subcontract, which the contractor enters into pursuant to
this contract, that the contractor and any subcontractor shall not
permit any employee, in performance of the contract, to work in
surroundings or under conditions which are unsanitary, hazardous
or dangerous to his/her health or safety, as determined under
construction safety and health standards (29 CFR 1926)
promulgated by the Secretary of Labor, in accordance with
Section 107 of the Contract Work Hours and Safety Standards
Act (40 U.S. C. 333).

  3.  Pursuant to 29 CFR 1926.3, it is a condition of this contract
that the Secretary of Labor or authorized representative thereof,
shall have right of entry to any site of contract performance to
inspect or investigate the matter of compliance with the
construction safety and health standards and to carry out the
duties of the Secretary under Section 107 of the Contract Work
Hours and Safety Standards Act (40 U.S.C. 333).

IX. FALSE STATEMENTS CONCERNING HIGHWAY PROJECTS

      In order to assure high quality and durable construction in
      conformity with approved plans and specifications and a high
      degree of reliability on statements and representations made by
      engineers, contractors, suppliers, and workers on Federal-aid
      highway projects, it is essential that all persons concerned
      with the project perform their functions as carefully,
      thoroughly, and honestly as possible.  Willful falsification,

Page 7



      distortion, or misrepresentation with respect to any facts
      related to the project is a violation of Federal law.  To prevent
      any misunderstanding regarding the seriousness of these and
      similar acts, the following notice shall be posted on each
      Federal-aid highway project (23 CFR 635) in one or more
      places where it is readily available to all persons concerned
      with the project:

NOTICE TO ALL PERSONNEL ENGAGED ON FEDERAL-AID
HIGHWAY PROJECTS

  18 U.S.C. 1020 reads as follows:

  “Whoever, being an officer, agent or employee of the United
  States, or of any State or Territory, or whoever, whether a
  person, association, firm, or corporation, knowingly makes any
  false statement, false representation, or false report as to the
  character, quality, quantity, or cost of the material used or to be
  used, or the quantity or quality of the work performed or to be
  performed, or the cost thereof in connection with the submission
  of plans, maps, specifications, contracts, or costs of construction
  on any highway or related project submitted for approval to the
  Secretary of Transportation; or

  Whoever knowingly makes any false statement, false
  representation, false report or false claim with respect to the
  character, quality, quantity, or cost of any work performed or to
  be performed, or materials furnished or to be furnished, in
  connection with the construction of any highway or related
  project approved by the Secretary of Transportation; or

  Whoever knowingly makes any false statement or false
  representation as to material fact in any statement, certificate, or
  report submitted pursuant to provisions of the Federal-aid Roads
  Act approved July 1, 1916, (39 Stat. 355), as amended and
  supplemented;

  Shall be fined not more than $10,000 or imprisoned not more
  than 5 years or both.”

X. IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL
       WATER POLLUTION CONTROL ACT

  (Applicable to all Federal-aid construction contracts and to all
  related subcontracts of $100,000 or more).

  By submission of this bid or the execution of this contract, or
  subcontract, as appropriate, the bidder, Federal-aid construction
  contractor, or subcontractor, as appropriate, will be deemed to
  have stipulated as follows:

  1.  That any facility that is or will be utilized in the performance
of this contract, unless such contract is exempt under the Clean
Air Act, as amended (42 U.S.C. 1857 et seq., as amended by
Pub.L. 91-604), and under the Federal Water Pollution Control
Act, as amended (33 U.S.C. 1251 et seq., as amended by Pub.L.
92-500), Executive Order 11738, and regulations in
implementation thereof (40 CFR 15) is not listed, on the date of
contract award, on the U.S. Environmental Protection Agency
(EPA) List of Violating Facilities pursuant to 40 CFR 15.20.

  2.  That the firm agrees to comply and remain in compliance with
all the requirements of Section 114 of the Clean Air Act and
Section 308 of the Federal Water Pollution Control Act and all
regulations and guidelines listed thereunder.

  3.  That the firm shall promptly notify the SHA of the receipt of
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any communication from the Director, Office of Federal Activities,
EPA indicating that a facility that is or will be utilized for the
contract is under consideration to be listed on the EPA List of
Violating Facilities.

  4.  That the firm agrees to include or cause to be included the
requirements of paragraph 1 through 4 of this Section X in every
nonexempt subcontract, and further agrees to take such action as
the government may direct as a means of enforcing such
requirements.

XI. CERTIFICATION REGARDING DEBARMENT, SUSPENSION,
       INELIGIBILITY AND VOLUNTARY EXCLUSION

  1.  Instructions for Certification - Primary Covered Transactions:

      (Applicable to all Federal-aid contracts - 49 CFR 29)

      a.  By signing and submitting this proposal, the prospective
      primary participant is providing the certification set out below.

      b.  The inability of a person to provide the certification set out
      below will not necessarily result in denial of participation in this
      covered transaction.  The prospective participant shall submit
      an an explanation of why it cannot provide the certification set
      out below.  The certification or explanation will be considered
      in connection with the department or agency’s determination
      whether to enter into this transaction.  However, failure of the
      prospective primary participant to furnish a certification or an
      explanation shall disqualify such a person from participation in
      this transaction.

      c.  The certification in this clause is a material representation
      of fact upon which reliance was placed when the department
      or agency determined to enter into this transaction.  If it is
      later determined that the prospective primary participant
      knowingly rendered an erroneous certification, in addition to
      other remedies available to the Federal Government, the
      department or agency may terminate this transaction for cause
      of default.

      d.  The prospective primary participant shall provide immediate
      written notice to the department or agency to whom this
      proposal is submitted if any time the prospective primary
      participant learns that its certification was erroneous when
      submitted or has become erroneous by reason of changed
      circumstances.

      e.  The terms “covered transaction,” “debarred,” “suspended,”
      “ineligible,””lower tier covered transaction,” “participant,”
      “person,” “primary covered transaction,” “principal,”
      “proposal,” and “voluntarily excluded,” as used in this clause,
      have the meanings set out in the Definitions and Coverage
      sections of rules implementing Executive Order 12549.  You
      may contact the department or agency to which this proposal
      is submitted for assistance in obtaining a copy of those
      regulations.

      f.  The prospective primary participant agrees by submitting
      this proposal that, should the proposed covered transaction be
      entered into, it shall not knowingly enter into any lower tier
      covered transaction with a person who is debarred, suspended,
      declared ineligible, or voluntarily excluded from participation in
      this covered transaction, unless authorized by the department
      or agency entering into this transaction.

      g.  The prospective primary participant further agrees by
      submitting this proposal that it will include the clause titled



      “Certification Regarding Debarment, Suspension, Ineligibility
      and Voluntary Exclusion-Lower Tier Covered Transaction,”
      provided by the department or agency entering into this
      covered  transaction, without modification in all lower tier
      covered transactions and in all solicitations for lower tier
      covered transactions.

      h.  A participant in a covered transaction may rely upon a
      certification of a prospective participant in a lower tier covered
      transaction that is not debarred, suspended, ineligible, or
      voluntarily excluded from the covered transaction, unless it
      knows that the certification is erroneous.  A participant may
      decide the method and frequency by which it determines the
      eligibility of its principals.  Each participant may, but is not
      required to, check the nonprocurement portion of the “Lists of
      Parties Excluded from Federal Procurement or Nonprocurement
      Programs” (Nonprocurement List) which is compiled by the
      General Services Administration.

      i.  Nothing contained in the foregoing shall be construed to
      require establishment of a system of records in order to render
      in good faith the certification required by this clause.  The
      knowledge and information of participant is not required to
      exceed that which is normally possessed by a prudent person
      in  the ordinary course of business dealings.

      j.  Except for transactions authorized under paragraph f of
      these instructions, if a participant in a covered transaction
      knowingly enters into a lower tier covered transaction with a
      person who is suspended, debarred, ineligible, or voluntarily
      excluded from participation in this transaction, in addition to
      other remedies available to the Federal Government, the
      department or agency may terminate this transaction for cause
      or default.

******

Certification Regarding Debarment, Suspension, Ineligibility and
Voluntary Exclusion-Primary Covered Transactions

  1.  The prospective primary participant certifies to the best of its
knowledge and belief, that it and its principals:

      a.  Are not presently debarred, suspended, proposed for
      debarment, declared ineligible, or voluntarily excluded from
      covered transactions by any Federal department or agency;

      b.  Have not within a 3-year period preceding this proposal
      been convicted of or had a civil judgment rendered against
      them for commission of fraud or a criminal offense in
      connection with obtaining, attempting to obtain, or performing
      a public (Federal, State or local) transaction or contract under a
      public transaction; violation of Federal or State antitrust
      statutes or commission of embezzlement, theft, forgery,
      bribery, falsification or destruction of records, making false
      statements, or receiving stolen property;

      c.  Are not presently indicted for or otherwise criminally or
      civilly charged by a governmental entity (Federal, State or
      local) with commission of any of the offenses enumerated in
      paragraph 1b of this certification; and

      d.  Have not within a 3-year period preceding this
      application/proposal had one or more public transactions
      (Federal, State or local) terminated for cause or default.

  2.  Where the prospective primary participant is unable to certify
to any of the statements in this certification, such prospective
participant shall attach an explanation to this proposal.

******

  2.  Instructions for Certification - Lower Tier Covered
       Transactions:

      (Applicable to all subcontracts, purchase orders and other
     lower tier transactions of $25,000 or more - 49 CFR 29)

      a.  By signing and submitting this proposal, the prospective
      lower tier is providing the certification set out below.

      b.  The certification in this clause is a material representation
      of fact upon which reliance was placed when this transaction
      was entered into.  If it is later determined that the prospective
      lower tier participant knowingly rendered an erroneous
      certification, in addition to other remedies available to the
      Federal Government, the department, or agency with which
      this transaction originated may pursue available remedies,
      including suspension and/or debarment.

c. The prospective lower tier participant shall provide
      immediate written notice to the person to which this proposal
      is submitted if at any time the prospective lower tier
      participant learns that its certification was erroneous by reason
      of changed circumstances.

      d.  The terms “covered transaction,” “debarred,”
      “suspended,” “ineligible,” “primary covered transaction,”
      “participant,” “person,” “principal,” “proposal,” and
      “voluntarily excluded,” as used in this clause, have the
      meanings set out in the Definitions and Coverage sections of
      rules implementing Executive Order 12549.  You may contact
      the person to which this proposal is submitted for assistance in
      obtaining a copy of those regulations.

      e. The prospective lower tie participant agrees by submitting
      this proposal that, should the proposed covered transaction be
      entered into, it shall not knowingly enter into any lower tier
      covered transaction with a person who is debarred, suspended,
      declared ineligible, or voluntarily excluded from participation in
      this covered transaction, unless authorized by the department
      or agency with which this transaction originated.

      f.  The prospective lower tier participant further agrees by
      submitting this proposal that it will include this clause titled
      “Certification Regarding Debarment, Suspension, Ineligibility
      and Voluntary Exclusion-Lower Tier Covered Transaction,”
      without modification, in all lower tier covered transactions and
      in all solicitations for lower tier covered transactions.

      g.  A participant in a covered transaction may rely upon a
      certification of a prospective participant in a lower tier covered
      transaction that is not debarred, suspended, ineligible, or
      voluntarily excluded from the covered transaction, unless it
      knows that the certification is erroneous.  A participant may
      decide the method and frequency by which it determines the
      eligibility of its principals.  Each participant may, but is not
      required to, check the Nonprocurement List.

      h.  Nothing contained in the foregoing shall be construed to
      require establishment of a system of records in order to render
      in good faith the certification required by this clause.  The
      knowledge and information of participant is not required to
      exceed that which is normally possessed by a prudent person
      in the ordinary course of business dealing.

      i.  Except for transactions authorized under paragraph e of
      these instructions, if a participant in a covered transaction
      knowingly enters into a lower tier covered transaction with a
      person who is suspended, debarred, ineligible, or voluntarily
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      excluded from participation in this transaction, in addition to
      other remedies available to the Federal Government, the
      department or agency with which this transaction originated
      may pursue available remedies, including suspension and/or
      debarment.

******

Certification Regarding Debarment, Suspension, Ineligibility And
Voluntary Exclusion-Lower Tier Covered Transactions:

  1.  The prospective lower tier participant certifies, by submission
of this proposal, that neither it nor its principals is presently
debarred, suspended, proposed for debarment, declared ineligible,
or voluntarily excluded from participation in this transaction by
any Federal department or agency.

   2.  Where the prospective lower tier participant is unable to
certify to any of the statements in this certification, such
prospective participant shall attach an explanation to this
proposal.

******

XII. CERTIFICATION REGARDING USE OF CONTRACT FUNDS
FOR LOBBYING

  (Applicable to all Federal-aid construction contracts and to all
  related subcontracts which exceed $100,000 - 49 CFR 20)

  1.  The prospective participant certifies, by signing and submitting
this bid or proposal, to the best of his or her knowledge and
belief, that:

      a.  No Federal appropriated funds have been paid or will be
      paid, by or on behalf of the undersigned, to any person for
      influencing or attempting to influence an officer or employee of
      any Federal agency, a Member of Congress, an officer or
      employee of Congress, or an employee of a Member of
      Congress in connection with the awarding of any Federal
      contract, the making of any Federal grant, the making of any
      Federal loan, the entering into of any cooperative agreement,
      and the extension, continuation, renewal, amendment, or
      modification of any Federal contract, grant, loan, or
      cooperative agreement.

      b.  If any funds other than Federal appropriated funds have
      been paid or will be paid to any person for influencing or
      attempting to influence an officer or employee of any Federal
      agency, a Member of Congress, an officer or employee of
      Congress, or an employee of a Member of Congress in
      connection with this Federal contract, grant, loan, or
      cooperative agreement, the undersigned shall complete and
      submit Standard Form-LLL, “Disclosure Form to Report
      Lobbying,” in accordance with its instructions.

  2.  This certification is a material representation of fact upon
which reliance was placed when this transaction was made or
entered into.  Submission of this certification is a prerequisite for
making or entering into this transaction imposed by 31 U.S.C.
1352.  Any person who fails to file the required certification shall
be subject to a civil penalty of not less than $10,000 and not
more than $100,000 for each such failure.
 
  3.  The prospective participant also agrees by submitting his or
her bid or proposal that he or she shall require that the language
of this certification be included in all lower tier subcontracts,
which exceed $100,000 and that all such recipients shall certify
and disclose accordingly.
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MINIMUM WAGES FOR FEDERAL AND FEDERALLY
ASSISTED CONSTRUCTION CONTRACTS

This project is funded, in part, with Federal-aid funds and, as such, is subject to the provisions of the Davis-Bacon Act of March 3, 1931, as amended
(46 Sta. 1494, as amended, 40 U.S.C. 276a) and of other Federal statutes referred to in a 29 CFR Part 1, Appendix A, as well as such additional
statutes as may from time to time be enacted containing provisions for the payment of wages determined to be prevailing by the Secretary of Labor in
accordance with the Davis-Bacon Act and pursuant to the provisions of 29 CFR Part 1.  The prevailing rates and fringe benefits shown in the General
Wage Determination Decisions issued by the U.S. Department of Labor shall, in accordance with the provisions of the foregoing statutes, constitute the
minimum wages payable on Federal and federally assisted construction projects to laborers and mechanics of the specified classes engaged on
contract work of the character and in the localities described therein.

General Wage Determination Decisions, modifications and supersedes decisions thereto are to be used in accordance with the provisions of 29 CFR
Parts 1 and 5.  Accordingly, the applicable decision, together with any modifications issued, must be made a part of every contract for performance of
the described work within the geographic area indicated as required by an applicable DBRA Federal prevailing wage law and 29 CFR Part 5.  The wage
rates and fringe benefits contained in the General Wage Determination Decision shall be the minimum paid by contractors and subcontractors to
laborers and mechanics.

         NOTICE

The most current General Wage Determination Decisions (wage rates) are available on the IDOT web site. They are located on the Letting and
Bidding page at http://www.dot.state.il.us/desenv/delett.html.

In addition, ten (10) days prior to the letting, the applicable Federal wage rates will be e-mailed to subscribers.  It is recommended that all contractors
subscribe to the Federal Wage Rates List or the Contractor’s Packet through IDOT’s subscription service.

PLEASE NOTE: if you have already subscribed to the Contractor’s Packet you will automatically receive the Federal Wage Rates.

The instructions for subscribing are at http://www.dot.state.il.us/desenv/subsc.html.

If you have any questions concerning the wage rates, please contact IDOT’s Chief Contract Official at 217-782-7806.
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